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Benzamidine derivatives involving 



compounds represented by formulae (a) and (b) 
and analogs thereof or pharmaceutical ly 
acceptable salts thereof. These compounds show 
anticoagulant effects based on their excellent 
effects of inhibiting activated blood coagulation 
factor X, which makes them useful as an 
anticoagulant. 
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cct\ HftS (l) 4\ v*^S^WrSJi^©^S*<^^"+->;i/S, 
> h + ^^^-^Sx x h + ->#/l/#^ug, 7;;*M-;l/^ 7 $ iV 
7-t?f-/l/Ss JURE?* 7^/g, ^^;U7^yS, t -7h*->#^tf'x 
;i/7;yl, 7iyyf;^ (ywu) ^f;i/S, (N-t-7*h-*-> 

A;i/«-N-^f;l/7; y) 4 — 'J ->S X 1 -7* 

1 2 
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h w $ k-oi/- 4 - t° ^ >j y )v** >>g N 3-hd'j -jju** i - 1 - -/ 

>x;U7 * ^ 1 -7-te $ R' ;u 

- 4 - fcf^'J 5?yU*+i/|6x 1 V Arty's* frtf— to- 4 - tf^'J ! J)VHr 
4 - h°^'J ( 1 -T-tr $ FV;U- 4 - fci^'J i^U) 

/• f-vl^ 1 -T-tr h-T « K-Ob-3 -fcfn 'J i^M" + *>g©t>-f tlj&vr&S, 

C1CT\ (1) *k za<**MRP. 3f*DR^ y^g. 

+ ->^Z-^-+Vif;Hv 2- (2-7'J^) -2-t^7xf;H®^fn, 

XII (1) «k L^<xC (2) XfioS (4) ©fcflWKrttfU it (2) 

/Utf^Ug£^U S£ff&£<t LTWu a-Mf+^A*, K*«2~7©7;i/=i 
*S/*yl/jK^U3^ *;U/<*^;l/fi % ft*Sfc 2 ~7 ©^y L < \± : JT )\<*)Vij 

1 ~ 8 ®7 ^ny;«, 7;/l, ft&ft 1 ~ 6 ©^y L < tt 

1 3 
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•JT )\y^r)VT ftM®. 4 ~ 6 ©7 U -JUT i J 2 ~ 7 ©7 ^ 3 

*S/#;l/*'^;UTi Ml~3(97;;7W #«fl£fc2~7© 

^ey *>L< tti?7>Mr;l>7 i J T)l>*)im, #9l$[4~ 1 0©N-7;M^~ 

1 0©W $ yy/l/^hXiJ -^yi/^ + i/^ ^^8~1 4 ©77l/=i*->#;l/*" 
^;Uf^U ^;U^^->S, t:D'J^;^+^S, 6 ~ 9 om i j y;M^b 

fa g ^/i^+^g, &£j&7~l 3 ©7>'l^ + ^#>'U#— A-t: n 'J i>/M-*-> 
& j^?ifc2~7©k Ko + ->^yu*'-;UT;i/+y^ ^IJ[3~8 0T^3 + 
•>#;l/*.r.;U7;i/*;l/g, j^^3~7©h Kp + ->^;I/^;1/T;u^-^;1/^ 

^^6~i 2©7U -jutjWt-ju^ }%mm.l~l 0©7;U34-->Sv 
-hnS, h 'J 7^ny ra3-8 07;^H, Mt4~l 0 

©7 l ) -JUXJU*-Jm, $tm%(.5~l 2<D7 } )-JU7JUir/V^ \£^ ; J>t) 
7~ 1 0©^i; 7^+^ t°^5 
v>yxvl/*^;t^ ^Jg2£6~9©^ $ y 7A*At°^^>;ob*^;i^ < 
>y*x;^;b7;;Ss j^^6~9 ©t°^U i?;U7;i/*;i>2k j^^8~ 

1 20-Y ^ y 7)V*JV\£^) i^JlTJ^JUM, }%m$k6~9 CD\z^V -JTy.TJU 
j^^8-l 2<7M ~ y 7/M^Ut 0 ^<J ^t ; >7;U+;1/^ V7-i?J 
t^^7S^ j^*^2~9©^7^3 + -/^x*U;l/S, j^iU~4©*r 
y T^=3 + ->t Ko*->^X^'J;l/^ 7i7xf;l/t+y|, j^l?^3~6© 
•^7yl/+;l/7 ^ y 7Jl/*r.;|^ j^*^2 ~4 0v ; 7^+;lv^7-> :; yS*<W 
btU 

(7) £tfU a; (7) nt±l©SS^TU 
Z*< N 7k^HW\ (12-2-1). ( 1 2 - 3 ) ©^f-'to/^Tjrf , 

1 4 



WO 98/31661 
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o 

HtjJ-C-R G 
C=C-C-0-R 7 

H 6 

(12-2-1) (12-3) 

(r 5, {±. ikmm=f-*tz\mm%)L\ ~6©t^+;i/^ r g m.mn 

OX7 i ^>^*^XIi^CD|g^lCl^L^^^<»^ lA>o 

'-«5S; en ^ L*<a (2) ©wass-^-f, <yXT= is>mm 

d^T?. —Has; (1) iK L*<5£ (2) ©W**S£*: U S; (2) 4u W*<s 

7W7;y;S, 2 ~ 8 ©7 i/JlM. Btmk. 2 ~ 6 © VT^^T I 

;l s &tm%l.4~G<DTi)-J]sT i JM, Kii3~7 0^7^7;;7yl/ 
+ tXiJ^ + yS, #i&£fc7~l 0©-f ;/7WtX'J^t + 

•>S^ fn'Jy i M+->E 08SStt6~9«D-f 5 y 7^+^fD 'J S>;M-*i/£ % 

6-1 0©T^U3 + v/Ss j^*^3~8©7;U4-^> 4 ~ 1 0 ©7 'J - 

1 5 
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JIXJV*-JU^ fit%& 7 ~ 1 0 <DJ 5 J Tfr*)^ t"^ i> >t>JV*Z-)\s^ fit 

#|&6~9©f ~ y7;M^nf^-y>x/u*^/i/g v 6 ~ 9 © 'J -y 
;I/T;b+^S, j^3t$[8~l 2 ©^ i y 7^+>»Ut°^ 'J -JjUTJU^-jU^ 
6~9©t°^'J ^-r>7/l/+/Ug, ^H|jf8~l 2 ©-f ^ 7 7/l^;U 'J 

-J&3$ (1) 4\ L*<^ (2) ©W$&££^U 5$ (2) 4k Wli, 

v*<s i - (fji?^) - 1° ^ u ^ >- 4 - # /^-^xteg&g^w-r & 

mm&s-i <DV7JU*;u7i ^ys, ^yyw^g. j^2&2~6©y7 

;U*;l/7 Ul, f U S'-rt'T i y 7 — 1 0 ©^ y 7/l^;l/ t° ^ u -y 

->s s 6 ~ 9 ©^ s y 7 ;Mr;i/ tr n ij -y;i/^-+ ->^ N ife^ 6 ~ i 
© tr y y;u7^+^J6x ftMSn 8 ~ i 2 ©^ y 7>M^i/tf'< 'j vj^t^m^ 
&*#8~i 2©^ « yjwtxij v=7 i >7;u+>'u^ rr—isjm. &m 

Y£<5$ (7) *jj*U 5£ (7) cK ntilfcSEtt*?KU 

z*<**is^ (i 2 - 2 - 1 ) <&^\ ^yxi $ y ymmwx.tt.*:<Dm. 

CCT. HR3S; (1) 4\ L*<iS (2) OtlfiS^U 5* (2) 4u W(±. 

l- (4-fcTUSW -tr^'J ;uSXtt^5fiticffi 

1 6 
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(f P U Vs- 1 — <A0 T^^-^Sx N, N — f-JUT i (to 

'jyy-l-f;W (-f^y) ^f-;H£, ov-fyug. l - h"n y i>;ug N 4 
-ey y;b7$ ;s, 1 -7-t h-r s K-ob- 4 -t°<y ^/M-**>g, 4 -if 

y ^7-y;S> *<Wb*l> 

Y#<xt (7) it (7) 4U nttlOli^U 

Zri<it (1 2-2-1) £tk!*\ ^>XT5^>BI»#Xt±-t©E||«|lc«F§ 

Xtix (1) L^SC (2) ©W$S£^U it (2) * N tK 

fc l < it *jt j\s*j\st h° y isjim, * i/jm, th?;&, m 

3 ~ 6 ©S?7/U*^7 $ J £>JU#-Jl^ &tmt& 3 ~ 6 © VT/Me-frT $ 7 

**fgx eaK#7~i o©-r ;;7^+;i/hXij ^;i/t+->s^ij ! t»n, 

Y/&<it (7) it (7) 4\ niiL©fiE»^U 

z*< c 1 2 -2-1) \ (12-3) ©^-rti^^-r> 

CCT. — flgiti (1) * N Z^2-7-trh7 5 + 
f-^i, 2-7-t?h7S K-2-> h + i/rt/Mt— /Uxt-^;PS x 2-7-irh 
7 5' K- 2-ftji#*i/ji^T-Jum. X(i2 -rt;u*>->- 2 -t+vif^ 

* Us, 

1 7 
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y*;l/jJ5.=.7l/4>U< (ifcf^U SltlftSi LTJi, 7$ 

'J J Ms J^w^f A*, ^;U7 5 7 l-fn'J 

4 - tf^'J i?J['**i/&Xii. 1 -7-b h-f 5 K-OU- 4 - f^'J 

• x«. -tta; (D *K (2) *r«£**u 

ft*&2 ~7 ©7;U3*^*;U#— A-Jk 1 ~ 6 07^^*-W 

9 ~ 15 07;^ + y^j fcf^ 'J V )VT fr*JV&. E? o 'J 5? 
->S. #t*£fc 6~9©^ i. y 7>Mr;U f p U i^M"* S/Jk j^S-^ 7 ~ 1 

1 ~ 3 ©7/t>*A*J&<**:f 6tU 
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ife3~8©7;U3 + i/^yU^yU7;U+;l/S. 0ct&&3~7©b Ko*i/*;l/j|5 

•> t K a +■ •> * x * U ;w&6< W b ft, 
Y*<xt (7) ^iU S (7) nttl©SE»*^U 
Z&ykMW^ &t%m~S<DTJ\'*-J\>&, "afS&ttzltt (12-1). 

(12-2). (12-3) ©^-f n^£^f\ ^>xr i v ymmftxa*® 

->;i^ ft^2~7©T^=J^^^;u^— &3t£U ~ 6 ©7;M^x;u 
6 ~ 8 © y 'jjiTJU^fr&s tit%& 8~i l ®-r ^ / 7;b^;ufc°^ y 

JUT^J^ fitMWL 9 ~ l 5 ©7;i/n + ->^;u#'— ;ubf^y i?yU7;U+^Sx 
h°n y y;l/^-^F- ->S. ftjfcti: 6 ~ 9 ©>f $ / 7-Mr;l/ £ o <J iSjU** ->S> ^ 
gfe 7 — 1 3©7^3^i/^^^-;Ut°n 'J i^M-^S'Sj^&tf&tU 

? ^rtfik * 'J SyU7-fef-^£fcttjR*ai~6© 

Yrf><5£ (7) 5£ (7) + x n tt 1 ©SE8S-JF U 

z*<**jR^4fcj±a; (i 2-D ©^-rn^^-r. 0x7$ -^>^s^ 
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(3 R) - 3 - (4 - T^y^^;!/? iJ) - 4 - [5 -7 ; v 
J -2- (2 -#vl/#*->- 2 -t+vxf;b) 7x7 + y] 7^ (3R) 
-4- [5 -T i i>y - 2 -(2 -#;l/*>->- 2 -**V*-3-JV) 7*J*->] 

-3- (4-yyf;^;^< ; e^;K>^;i'7;;) 7?>$?, (3R) -4 

- [5-75JV-2- (2-?!j;l/#*->-2-5f+Vxf-;|/) 7x/*->] - 
3- (4-*^+->;K>y>f;l/7i;) T^^g?. (3R) -4- [5-7 

(2-t>JU7i-:iri/-2-**-VX.3-jV) 7x7^] - 3- [4- 
(h'D'J^-l-^M'xyl/) ^yW;P7iy] 7?>g?. (3R) - 4- 
[5-7^7-2- (2 -•h)V#*i/-2 -t+Vxf^) 7x;^y] -3 

- [4- (l- h°^u ^yV^frTl 

y] y^>iXii (3R) - 4- [5-7= ^y- 2- (2-£;l/*'*->-2 - 
t+Vxf^) 7x7^y] -3 - [4- (t°a 'J 1 O 

y-ow s y] y^>^j;«9 4'5gi©n}3^t,^{**n^^>X7 $ nymmfrxa 
mrnm 9. n^ij2 1 3&tmjfe#j.2 0 svfc&mwtL^o n 

Jfe^Il 9 3. 91©(3R) -4- (5-7$ VJ-Z- (2 —h )Vt£ 

^•>-2-^7xf;|/) 7x; + >') -3- (4- (k°D U 1 -#;m-: 
x:;U) <>y^;l/7$y] 19 >& s ^MM 2 1 5, «0)J 2 0 5RtfHJ6flJ7 

(i) ©ft^^ysT; ^ystta^wastc«t»5«8$nr^ 

*^aj{c*j^T7;i/+>'K^^ J®£#X/C'kJ:^o ^j^.(df7>'i/+;i/*c(i-> 

2 0 
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b'D- <J 7l/£3Sj&<*> *9 . @\?H3T ') -jUTJls'r—JlMiai., 2 — ( 4 — t" 'J 

o©7^;H(ilS6 Ltl«LT4)^^o 3*:CcD<h£CHa Olo*u 
S-elllj|$tlTl.>Tt>«k<x rfcCH 2 -CHe «CH = CH71i$tl 

Tt^Tki^o ^ 7^;^^^'^^ t° d y ^ >- l -rt-rt/**— 
y7A/W5 y;sc«2 $ ?vy y- 2 ctfny 
l (-r ^f^P^ i?7^^7-y;Si:ii^ i ^* 

VU >- 2 -t 5 yS^£<#£ti£ 0 St7^^iB7;i/^^;^-mfj: 

t»#7 U -/i/#;t/*K-;i/£t>^W&o WiLtf*»8fttt l ~8 ©t-»u»ic«-^ 

5T4-->. 77*W^y^^LTl^o M^i'7/l/3 + i/Si;|ii/^n^ 
y;bt+i/Sv 7x; + '>I^i<t*tu 7;i/3 + yi7;l/^l/Si:tK>y;v 

^^LTi^o Wx.«7 'J - ;i/7;^-;H^I^ciif 5i> 2- (4- 
tryyyw) h"-;us3?j&<2&£ 0 t/;^-7^wi-y;Si«N, n-^t^ 

+;l/7 ~ SV2S*J<fctfN. N' -'^7;W7;y;MfLT^So y-7^ 
*j]/tuW<*4JU& s ^-7^75^;*, ^-7;l/W;/Sx 5>-7 
yu+;i/7 $ y 7^*^S{-fc^T~o©7yi/^;^(iMAL-r^^^LTt^ 

2 1 
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y -;M-+i/£k^LT^3o /c<hx.(i'7;i/n + ->^;u*'— ;uh*-^'J ^;M-+-> 

■ OTfc*»^b^» en ©ft*wtt-«asac*iftwrso 

( L £<fy aSiS ( 2 ) Ji£-©§3ii&) 

T§ILf;7 5 /77i/+;u^^f K (13) fc N jgj£<h LTflbLtfy* f-;u*yu 

ffffl^tt-SCitiO^W— h UMBI*# (14) «r»SCi*<T*So 
Tibtl/:<>V'-MJ«l* (14) (Dli±0§IS)i, 0t*.fcr4&3©£ 
^*©^**^>*tt«^»tt*Ttt«S"r4Ct<c«tl97i > (15) * 

X ? 

Prot-N- L CH 2 — Hal ==■ — >~ H 

H ~ HO 





(13) Y (14) CN 

CN 



H N CH 2 -0 p rot {±Bocg, Z^if^SSS- 



(15) CN 
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ffi^T, BiJiE— ti&i& (1) «-fc^T. V^liI i &ft5'<>7V;l/I, £iz 

;U7-tr^;^*S^«MK^ (6) ©^»-e^$tl^ii^lc(i, ?g^<bLT^| 
i(i'^nD^>i^l\ 7i> (1 5) JC, y-f 77" a hVI/if-yU 

7;>iOiS#4T, 7WWtW*f^ffl*#5C(i:^i:t), 75 K (1 6) £ 

flate-^s; (i) (c*j^t> v^iii^ui'tu^Mit i~ 
• (i 5) m*.\* h VX.1-J17 i ymommft&T, xj\s*-jwm*ftmz 

dibit) 7 5 K (1 6) fc&S-C So 



X 7->Mk*IX«i X 

H _ N _L CH *;U7*-;WI#J V-N- L CH 2 -0 

(15) CN (16) CN 




(is iitLT«i(i'^>f^M7; K««rffll\ 75 K (1 6) IC % 01*. 

X X 
V-N-LcHs-O^^ 7JU + Mfc#J V-N-i-CH 2 -0 



H 




i 

W 



(16) CN (17) CN 
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cHtiibntTi K (17) ic*tu «x.t^t7k**©^oy>^** 

ttlg£«fc»j-«x5 (1) ^*>^TY*<ffiE5C (7) T^£ft, Zj^TfcJSIS^T 



X X 
v, w J_ru n O^D^Xbk* v _M_L rH . n 



W 




2) 



W 



(17) CN (18) HN NH 




Zfi<2 -sj-*y- 2 -#;b*'^yx^;i/gT^£n£l#£icji5 -->-/V - 2 

T4-3- k^>v- h.u smmfr ( iv9 ) &&t-jk, z<Dt>(Dtmz-tf 2 -r 

Z>ZtlZ.£VT?VJl>&mm# (2 0) ^<:ii<ti5, ^LTs HUlBil^ 

fBtto^^jK^rawcff-jcttio-ifts; (i) c^tyjWwiesc (7) 
>mmw (21) «r«!it-rsci*<-e^So 
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V-N-L-CHo-O 
i <L 

W 



(19) 



2) 7 >^5-7 **" 



V-N-L-CHa-O 
i 

W 



(21) 




X 

V-N-L-CHs-O 
W |l 

(20) 



C0 2 H 




a^Mie^. (3) ^7rs^-m^<Dmm.m 

3-" ho7x^l/7yl/^^7-f H' (2 2) ^ffl^THUfS (14) ©SHit^ 
T> &m$m® : $:imZ-&Z>^tlz£VT i y (2 4) ^Ci^g^ d 

-/ftSS (1) C4o^TY*<BUfE^ (7) X-gk2tl, zfrTkmm^-z-TFznz^y 
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(L^fuKEs; (4) zm-?Wi&<z>m.mm 

j-JrvTj^jw^-i k (25) ^mmi^ Me (i 4) comm.j3&tmmizL 

h> Vjvmmfc (2 6) tm&ftho c©b#. t+v7^yi/^5Y K 

iv, /<>v- hy;i/^ (2 6) <d ; st sm^mmtmmzT i vjmzgm 

■^-BCtlciO— «SC (1) li*JV^TY*<M5^ (7) T^Sti, Zi<7KM? 




Ha I { ± / > a > J!S ^ $r 7FT o 
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(La<HuKiS (5) ZTrs-rm'&omm.m 

mk.m^Mim\ 6 7ic^ti;ii:, (27) ^mmt, cn^ij 

y^m^^^zt^x'oT i k (2 8) tuieiiHitic^ 
7;s^7i yy^^^-r^ciiCcko-^ (i) iz^^TYfimttd) 

o 

HO-^-(CH 2 ) 3 -0^^ 

. V 

(27) CN 

*'-;HTftiL/:7 5 / Tyl/+;UT7l/3-;l/ (2 9) £3-^7V-5-3- 
K7 x y -;l/fc. mmt LTfiJ^.(i'THF^^ffll\ 01*. h 'J 7 x-M77 

LTHWcOv^F'J^ft (3 0) ©H±©«iS^, 0lx.M;4&£ 
^b7KS© ^ ^-+-9- v/^fK^oSttStt+TlKfiiS-r S d £ ic «fc 5 7 $ >( 3 1 ) 



2.7 5 > 



V-N- 
H 



(CH 2 ) 3 -0 



(28) 
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Pro.-N-C-C-OH + M - Prot -N-S-S-° 



H H H 2 ° H KJ H H H 2 

(29") CN CN 

USj (30) 

y I 




H-N-C-C-O-tT^ 



H H H 2 




Prot It Boc£» Z54fW«56J^t. 



(31) 



CN 



tt^Ts giiLT^tf-^oP^>fai\ 7;> (3 1) C fl*. 
i (32) £©tt££m\ 7 5 K (3 3) ^iSa^S, 



7 JL ° o X 

CN A A 
(31) (32) . (33) 




C^LT&bftfc, 75 K (3 3) giiLT^(±7th^h'J^ 

^y^S««©5flEicJ:oT*^*-a-5C:<fclcJ:97^ 'J (3 4)- 
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A 



CN A 

(33) (34) 




#A^©r>^£A££KJS£tb3C£iCj;0v7yg£7 5 ^;S^i^ 
(1 2- 3) tS^5'<>X7 J V^mmW (3 5) ^Mit^-^C<h*<Trg^o 
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(35) ^ «^.tf^b7k*^o^Dywt**©7k*tt+-c ! 4ti[jmft* 

(3 6) *S!i6-r5C:tj&<Tf*So 



O X 

C-N-C-C-O 
H H H, 




(3 5) 



HN NH. 



x 

-N-C-C-O 
H H H, 



O O 
H 2 C-C-C-OH 




(3 6) 



HN NH, 



.z<D±f>KLxm.m.*nh—i&& ci) T?*3n5fb£«j*5.fco f *©*M^ & 
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->^^-f-*fctt-e-5*->^ott^W. t;u^>8l =j->x*— ^ifcttSir 
ii^> entfe-^CD^-e 0 . 0 1~1 0 0 Omgs &£L<(*0. 1 — 5 Omg 

ts&io. &mn&5-<Dm&-e i /ig~ioomg,»SL<(io. o i~i o 

i^yUSTS-fr&nS-fb^O. DMSO-d 6^©NMR^? h;Mi. ^ h 
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mmm 1 

N— [2 - (3-7; ^77xy+y) xf;l/] -4-7; V J ^sX+itT $ 
IS1 

t-7>;U (2 -yntxf;l/) *;b/<^- 
Z-7D€XW;> Afb**Bltt9. 2 2 g (4 5 mmo 1 ) p 
1 0 0 m 1 K&tfJU 5>- t --f1-)WJ-h)\ri£*- h 7. 6 4g(3 5 
mmo l) . F'JxW; >1 0. 0 g (9 9 mmo l ) > 4 - (i>;<f\rt/y 
iJ) fcf'j v>>l 0 Omg (0. 8 2mmo l) £Ja;LHfe«#Lrt:o ^bd 

JR* 5. 9 9g(2 6. 7mmol) JR* 7 6% 

H-NMR (CDC 13) 5 1.45 (1H, s), 3.46 (2H, dt), 3.51 (2H, t), 4.95 (1H, br) 
112 

3- [2- (t-7h + i'*^x;i/7;;) ^h**>] < > V- Y U 7U©^Ji6 
t -Zf=f-JV (2-7ntxf;l/) 7<7;l//<-7- h 5. 85g (2 9 mmo 1 ) * 
iJyf;|/*;l/i,7; FlflOml fcig/BU 3-h Kn + ^^/x h V;l/2. 
38g(26. 4mmol). D O A 3 . 04g (53 mmo 1) , 30 

ftth'JfA4. 3 1 g ( 5 3 mm o 1 ) £#DX. 5 0 "Cl? 6 HMjtL^o fti* 

iRS 3. 33g (13. 3mmol) JR$ 5 1% 

H-NMR (CDC13) 6 1.44 (1H, s), 3.55 (2H. dt), 4.05 (2H, t), 4.95 (1H, 
brs), 7.12 (1H, d). 7.14 (1H, s), 7.26 (1H, d), 7.38 (1H, t) 
IH 3 

3- (2-7;yxh + y) ^ h l> iW&tfSL 
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3- [2- (t-7h + '>*;l/^7;/) i^y] K>V-hVJl 

1 . 4 1 g £ 4 m^±S-fk7k#® i^*"* 2 0ml tCfgfi? L^fiT 2 BSftSHI 

iRfi 0. 8 9g(4. 48mmol) W 8 3% 

H-NMR (CDC13) 5 3. 10 (2H, t), 4. 00 (2H, t), 7. 15 (1H, d), 7. 17 (1H, s), 
7. 25 (1H, d). 7. 37 (1H, t) 
HI 4 

N- [2-'(3-i/7;7x;^-» xf-yVJ -4->7M>X7; F©M 

4- >7y$ISil. 13g (7. 6 8raraol), N-^m;l/t>'J> 
1. 6ml (14. lrarao 1) f Myl'AT ; F3 OmlCgiU * 

Tk^T^oo^x^UO. 6 7ml (7. 0 5 mm o 1 ) &1mz.tz 0 5ftfflm 
#L/:t, 3- (2-7;Mh*-» ^^/-h'J^l. 27g(6. 4 1 
mmo 1) &tax~ £M.T*~V$tm&LtLo Mm*-* t LS&tCfiE 

JlJt* 1. 29g(4. 43mmol) 6 9 % 

MS (FAB, m/z) 292 (MH+) 

H-NMR (CDC 13) 6 3.9K2H, dt), 4.19 (2H, t), 6.78 (1H, br), 7. 14(1H, d), 
7.17 (1H, s), 7.28 (1H, d), 7.39 (1H, t), 7.75 (2H, d) t 7.90 (2H, d) 
115 

N- [2- (3->7;7x; + -» ^i-Jl] -4-->7M>xW; K© 

N — [2 - (3-->777Wiry) i^U] - 4 - ) OX7 $ K 

3 3 
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1. 46g(5. 0 0 mmo 1 ) £• hJU^y 5 0ml WSfffU 2, 4 - fc'X 
(4-^ l- + ^7x-/P) -1, 3-^^-7-2. 4-^^7^>-2, 4 
-•^X;l/7^ K3. 0 3g (7. 5mmo 1) 4 B^M^t LfCo *r 

tfc^^LTI&^/c^ ^JET^^®*L/Co 1^T'>'J*T';^7A^ p 

1. 1 6g (3. 7 7mmol) TO 7 5 % 
H-NMR (CDC13)5 3.85 (2H, dt) , 4.30 (2H, t), 7.15 (1H, d). 7.17 (1H, 
s), 7. 24 (1H, d), 7. 39 (1H, t), 7. 65 (2H, d), 7. 81 (2H, d), 8. 02(1H, br) 

N— [2- (3-7;^;7xy + -» - 4 -7 $ it J ^VX^^T $ 

N- [2 - (3-^7;7iy*-» x^;U] - 4 - >7V OX^T ~ K 
1. 16g (3. 7 7 mmo 1 ) ^ 4 i^bKt©yt+t>M 1 8 m 1 i: 
&ML/ck<73(::^7K*£3 0 %^rT6 (w/v) ^ y 2 m 1 ^rin^/co 
^ST?9 6^M^L/-c^ »MESiLT|f:M^7>t-7^1 0% 
^W^-S (w/v) x^y-yl/^2 0m 1 Wt»LT^S7r2 4 B^W* L7to 

&J£-r5i£*Iifijii&i*?n-r h^7 7^-i;#U h >J 7JU*um&* 0 . 1% 
^TT5 (v/v) TkiT-tr h- h U^Oil^-^-tr^tijL, 

J&fi 9 0 9mg(l. 59mmol) TO 42% 
MS (ESI, m/z) 342 (MH+) 

H-NMR (DMS0-d6) d 4.12 (2H, dt) , 4.41 (2H, t), 7.35 (1H, d), 7.40 

(1H, d), 7.41 (1H, s), 7.55 (1H, t), 7.82 (2H, d), 7.88 (2H, d), 9.20 

(2H, br). 9.30 (4H, br) , 9.39 (2H, br) , 9.47 (1H, t) 

3 4 



WO 98/31661 -j PCT/JP98/00176 

mmi 2 

N — [2 - (3-7;^7!y+y) -x^;U] - 4 -/7yU/<t-f yu^s>X7 i 
Xgl 

^>^;l/-N- (2 -7*n*.xfvl/) *;p/<7- 

2-7*D*xf;l/7;> A4bk£tt& 1 0 g ( 4 9 mm o 1 ) . h'Jif^ 
7 $ > 1 5mI^^^nDy^y(;g|Lv 5>vl/£ p a ;f>j|/-? — h 7 . 8 
ml ( 4 9 mm o 1 ) &mTfiaz.. ifit'ft^Lfco y^np^ 

4XS 1 0. 6 g (4 lmmo 1) JR$ 8 4% 

H-NMR (CDC13) 6 3. 45 (2H, t), 3.60 (2H, dt), 5.10 (2H, s), 5.20 (1H, 

brs), 7.30-7.38 (5H, m) 

112 

3 - (2 — t $ ;x h*-» h u /ujMbiKJHWftodja 

'/-hVJlZ. 7 g, tt/?;l/i/-7A4. 3 g N 3^itiJ 11 "i^A 5 . lg, 3-7 
<krh7yf;l/7>€xOAl. 1 g^-;>fM/l/A7; K4> 6 0°CTrit#L 
fco SKif-^Jfttbi&tSEt LTmStc^oTMSLfcm. ^'1*WD7 h 
7*5 7* -T?f*S!L3 - [2- (^yj>mi/*W-A'7;;)xh*i/] 

h U /u£m fc 0 cftfc 2 o X£i"l^*££friF»£*teTi[n;L£fiT 2 
i$ia«#Lfco »tt*8*L!Si«l*i»xf;l^ftj|>L3Mft^li*Sfc, 
JR* 4 g 

H-NMR (DMS0-d6) <5 3.25 (2H, m), 4.25 (2H, t), 7.35 (1H, d), 7.45 (1H, 

d), 7.50 (llU), 7.55 (1H. t) ,8.00 (3H.br) 

3 5 
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113 

4 - [N- [2 - (3-y7;7i7*y) 3-* )V\ tuW^JjU] £M#8£ 

3- (2-7;;xh*-» hU7Uj|jblC#W!fil. 50g(6. 2 
mmol) N h 'j x^;U7 ;>3ml^^ f^t>^A7 $ K 1 5ml 4»*?£TBB$ 
U tC'vfl/^^Aftt; y f^xxf/^P7^ K 1. 2 3g (6. 2nunol) 

IRS 1. 4g(4. 3 mmol) iR^ 70% 

H-NMR CCDC13> (53. 90 (2H, dt), 3. 93 (3H, s), 4. 20 (2H, t). 6. 60 (IH.br), 7. 16 
(1H, d),7. 17 (lH,s),7. 27 (lH,d),7. 39 (1H, t), 7. 84 (2H, d), 8. 12 (2H, d) 
114 

N- [2- (3->7;7x; + ^) if-^] -4-^;k< ; E>f;K>X7; K 

4- [N— [2- (3->7;7xy+-» ^=f-)V\ J]JW<*-lJU] 3cMSlft 
^f^xxfAHOmg (0. 3 1 mmo 1) ^2 8%Ty^e-T7kl 0 0 

m 1 Lfco R£ift&»ES* U 1 as&!l[»*in^La«i^^"Tf«l 

jRfi 98mg(0. 32 mmol) M 10 0% 

H — NMR(DMS0— d6) (53.62 (2H,dt), 4.20 (2H, t) ,7.32 (1H, d), 7. 40 (1H, d), 

7.44-7.52 (3H,m) ,7.88-7.96 (4H,m) ,8.06 (lH.br), 8. 80 (1H, t) 

1*15 

N— [2- (3-7;^/7i/ + -» J^vU] -4-A^<t'fM^7; 

3 6 
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N- [2- (3-/7/7,; + ^) -4-**><**A^>X 7 * 
K 9 5 m g l ^X%mn 1 ig 6 i (5j«{c LTlSHt^ftfc, 

40. 3mg (0. 09mmol) jR^ 30% 
MS (ESI, m/z) 327 (MH+) 

H-NMR (DMS0-d6) 53. 70 (2H, dt), 4. 20 (2H, t ) , 7. 32-7. 40 (3H, m) , 7. 48 
(lH.br). 7. 54 (Ht) .7.89-7.97 (4H. m ) ,8.60 (IH.br), 8. 84 (1H. brt) .9.06 
(2H,brs) .9.28 (2H, brs) 
13 



N- [2- (3-7^V7*^» x**] -4- (Nx N-5»**** 



1 



4 [N- [2- (3-->-7V7xy*.» xf^j a*,**^] £, t# 



4- [N- [2- (3-y 7 y7x; + -» x^;U] #,l,,<^,i,] 
y^Xx;U3 1 0mg(lmmol)^y-;n 5mK TH Fl 5ml 
+»U 1 flfefcftft* h » *A*tttt3m 1 fcta*. HftM-caWLfe, 

2 9 9mg (0. 9 6mmo 1) 9 6% 

H-NMR (WSO-dB) 53. 65 (2H. dt) , 4. 20 (2H. t), 7. 32 (1H. d) , 7. 40 (1H. d). 
7.44 -7. 52 (2H.m) , 7.94 (2H, d) ,8.02 (2H. d) .8.85 (IH.brt) 
III 2 

N- [2- (3->7;7,7^) x^,u] - 4 - ( N% N -5» 
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4- [N- [2- (3-'>7;7iy*-» x-l-)V] it AS\ 
140mg(0. 4 5 mm o 1 ) y y ^vl/4->;l/A7 i K^fflW U ^kftT h 'J 
xf;l/7; >5 Omg(0. 5 mm o I ), 0 n o$|g£i^b 4 8 m g ( 0 . 4 5 
mmo 1 ) £}JD;i 5 5)f B W#L®&f7ktJ£ Ltz®., 5 0%i?^ ^;PT i >7k»ft 

imi (am) ^p^./co sfitc^LT2B*iaa»Lfc«, i mMmm-zft®. 

JR» 102mg(0. 30mmol) W 6 7 % 

H-NMR (CDCL3) 52.90 (3H, br), 3. 10 (3H, br). 3. 90 (2H,dt),4.20 (2H, O.6.80 
(lH,br),7. 16 (lH,d) . 7. 17C1H, s), 7. 26 OH, d), 7. 39 (1H, 0,7.45 (2H,d),7.80 
(2H. d) 

xm3 

N— [2- (3-7; V J ^5^k) -4- (N, N-Vtf-JVijfr 

N— [2- (3-^7;7iy + i/) x^;u] -4- (N, N-$*y f\rt/*./i> 
OX7; KlOOmg (0. 3 2mmo 1 ) £ 4 JBSBttMbk*** 
> 5 m 1 ^-Cit^ U i^y-Zl'O. 5 m 1 £inx_T^ST 2 B'Hfi 

^ttm^ttSB^ l^o ntzimz^? J -;H 0 m 1 *£I#U T 

h 8 0mg^5 BBIflTfSBfU *li*S*Lr»t>nfcg| 
7h/77^-i:#U h'J7>tDfti*o. 1 (v/v) x ?Ki 

«R« 95mg(0. 2mmol) W 63% 
MS (ESI, m/z) 355 (MH+) 

3 6 
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H-NMR (DMS0-d6) 82. 85 (3H, br).3.00 (3H, br),3. 65 (2H. dt).4.22 (2H. t). 
7.31-7.41(3H,m) ,7.48 (2H, d) ,7.54 (IH, t) .7.91 (2H. d) ,8.80(1H. 0.9. 05 
(2H.br). 9. 30 (2H, br) 

N — [2 - (3-7; ^/7iy + -» ^=f-)V\ - 4- (N — J J-jU—N — x-J- 
111 

N— [2- (3-->7y7iy^-» xf;|/] -4- (N-^ *-Jl>-N-x-f-fr 

4- [N- [2- (3-->7; 7xy^'» i^/V] ^yi//<*-f;u] £Jl#S! 
2 5 8 mg (0. 8 3 mmo 1 ) . N-if-yU- N-y 5=-/l/T ;>53mg 
(0. 9mmol)> 1 - h Ko + 5/'0 , /HJ7 , /-A/(t*, 8 7 %) 1 2 9 
mg (0. 8 3mmol), 1 - ( 3 - ^> f-A^T i V 7*o tVP) - 3 -x.f-fr 
ftJl'tfi?^ I b'&StMl 5 9mg(0. 8 3mmo 1)$-^^op^>1 0ml 

iR* 2 8 8 mg(0. 8 2mmol) iR^s 99% 

H-NMR (CDC13) 51. 00-1.30 (3H, m) ,2.82-3.62 (5H,m) ,3.83 (2H,dt),4.20 

(2H, t) , 7. 12-7. 41 (7H. m) , 7. 78 (2H, d) 
IS2 

N — [2- (3-7;^7x;*-» J.f-;U] -4- (N-^f;b-N-if 

N— [2- (3-^7;7x; + ^) j^;u] -4- (N-y^yu-N-x-^ 

A^l/A^e-f 71/) OX7 i h'2 8 Omg (0. 8mmol) £ffl^THifetaj3 

3 9 
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iRfi 242mg(0. 5 mmo 1 ) TO 63% 
MS (ESI, m/z) 369 (MH+) 

H-NMR (DMS0-d6) <5 1. 00- 1. 20 (3H, brm) , 2. 80-3. 00 (3H, br) , 3. 10-3. 50 
(2H,m),3.70 (2H, dt), 4. 20 (2H, t) ,7.34 (lH,d),7.39 (1H. d), 7. 40(1H. s), 7. 43 
-7.50 (2H.br), 7. 54 (1H, t), 7. 91(2H, d) , 8. 80(1H, br), 9. 10 (2H, br),9.30 (2H. 
br) 

N- [2- (3-7;^;7x;^-» x^;U] - 4- ( 2 i >- 2 

— i A/) ^ y XT 5 K —MJ 7 /U*nBlflHft©£j£ 
IS 1 

i-isTJ&A&to z.^Jlz-XTJl5. 1 6 g (2 9 mmo 1 ) £ 4 
fc**££frS>*-*-!f > 5 0ml ^Tlt^L^C^* ;-;l/5ml ^jta^Mfi 

JR* 3. .2 4* '(12. 6mmol) JR$ 4 3% 

H-NMR (DMS0-d6) 51.35 (3H, t), 1. 50 (3H, t), 4. 40(2H, q), 4. 65 (2H,q),8. 18 

(2H,d),8.25 (2H,d) 

1*12 

4 - (2 -- r ~ u >- 2 --ou) £,ft#® xfybx^f;w^ 

g (1 1. Smmol) > if U>y7;/6 9 0mg (1 1. 5 mm o 1 ) £ 
i^;-;H0 0mlt6 0 o CT4 *HHlJ*Lfco SI?-§4t> 1 &3£*IMb 
f- h U 7 ATk^Anx-T-^ ^nn^ >T'ffltB U teftft«7k-??ft*Sfcx 

4 0 
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v y * •/ V AT'^l Lx »*SE*e* LTMft^ttfcSfco 
iR* 2. 1 5g (9. 85mmol) i|X$ 8 6% 

H-NMR (CDC13) 51.40 (3H, t) , 3. 80(4H, br), 4. 40(2H, q) ,7.80 (2H, d), 8. 02 

(2H, d) 

1113 

4 - ( 2 — ( ZMV >- 2 -4 ;U) £H#8? 4liHS©^fife 

4 -(2 --f 5 ^y<J >- 2 -'OI/)3c!l#Bft if^xxfiblg (4. 58 
mmo 1) «rW4mK SltSml^ ftlfflRttU »KLt» 

JR» 1. 04g (4. 59mmol) JR$ 100% 

H-NMR (DMS0-d6) 54. 00 (4H, s) , 8. 20 (4H, s) , 11. 00 (2H, br) 

N— [2- (3-7;^7xy + -» -4 - (2 ->f * ^*/U >- 2 

4 - (2 5 W) >- 2 — f yU) M4 0 0mg (1. 7 6 

mmo 1) > 3 -(2-7i7xh + ->K^/i h y;H|{b7K*»Jg4 2 8 mg 
(1. 7 6mmol). 1 - h Ka + ->^>'/ F U T 1 /-/!/ (t^ 8 7%) 

3 0 lmg (1. 9 4 mmo 1) > 1 - ( 3 - if* 'f-A/T I J "f n bVU) - 3- 
3-=f-)ViiJ\/# : j4 5 K8QR&3 7 2mg (1. 9 4mmol), FUxf/i/j; 
> 2 0 0rag (2. OOmmol) ^i?^fWA7; K^Ifif-IISffL 

4 0 OmgOi^ito 1 0 0 mg^UffiW 3X113 £|h]$£{CLT 

4 1 
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JR* 1 1 7mg (0. 2mmo 1) 
MS (ESI, m/z) 352 (MH+) 

H-NMR (DMS0-d6) 53.70 (2H, dt), 4. 00 (4H, s), 4. 22(2H, t). 7. 30-7. 42 (3H, 
m), 7. 55 (1H, t), 8. 02(2H, d), 8. 10(2H, d), 9. 05 (1H, t), 9. 20-9. 35 (4H. br), 10. 7 
(2H, s) 

mmm 6 

N- [2- (3-7^77i;+y)xf;l/] - 4- ( 1 - V : J yfijUtf 

ami 

4 - ( 1 - fcf* 'j if *i}A/#—)V) <£MmWt(D<&j8L 

ybjux-T 1 ^^ n?^ K3 g (1 5mmo 1) o a* ? yizMfrl.TjjQx.tz 

o \z l 2 mmmw l 1 «®!SBn?*&?i l s> * n a * & 

1Mb*- h l ) <0 A7k^3 0 m 1 £jta*^&e-lfc«#Lfco 7&i££©±LTKJ5 
iRS 2. 8 1 g ( 1 2 mm o 1 ) iR^ 8 0 % 

H-NMR (CDC 13) 5 1. 45 — 1. 75(6H, br) , 3.33 (2H, br) , 3. 75 (2H, br), 7. 50 
(2H. d), 8. 15 (2H, d) 
IH 2 

N — [2- (3-7;^;7x; + -» xf;|/] - 4- ( 1 - V V yJjJVtf 
— yU) K yXT i K h y ^M-nli&ig©^ 

4 - (1 -k°^y >>>*;;M-C.=.;l/) $lfi3 0 Omg (1. 2 9mmo 1) „ 
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3- (2-7; /x h + h- U 2 5 5mg(l. 2 9 mmo 1 ) x 
1-h FD + i/K>-/|«iJ7 (#7K. 87%) 200mg (I. 29 
mmo 1 ) . 1 - (3 - VtTfVT 5 J~tu t°/U) - 3 -jc^-^^y-f ~ K 
ig®?ig 2 4 7 m g ( 1 . 2 9 mmo 1 ) . r- U x.*J\>7 S > 1 3 0 . 5 m g 

(1. 2 9mmol) ^rffl^T^Jfe^J 4 IS 1 LTff fcN- [2- (3 

-->7V^W^» -4 - ( 1 -fcf^'J /U) ^>X7; 

K±fi£HiM 3 III 3 tnWz. LT^t^^ifco 
4X4 370mg(0. 73mmol) W 5 6% 
MS (ESI, m/z) 395 (MH+) 

H-NMR (DMS0-d6) 51.40-1.65 (6H, br), 3.25 (2H, br), 3.60 (2H, br). 3. 65 
(2H,dt), 4.25 (2H, t) , 7.34 (1H, d) , 7.39 (1H, d) , 7.40 (1H, s) , 7.45 
(2H,d ) , 7.54 (1H, t) , 7.91 (2H, d) 

N- [2- (3-7^77x; + -» ^=f-)V] - 4- (N. N-y/W; 
Ml 

4- (N. N-.yyf-yl/TSyy) 3cJ&#» -^/U^XfVl/©^ 
4-xf + .>^k:>^= F'f^lSi! j^/b^x-r^ 1 g 

(3. 9mraol) ^;;-^3raK 5 0%^^f^7i >tKM 1 0ml 

^-Bfe^c^^^®*L, 4 m^mt^m^ts l 0 m K 

jRfi 671mg(3. 05mmol) W.m 7 8% 

H-NMR (CDC 13) <51.40 (3H. t) , 2.95 (6H, s) . 4.30 (lH.br) . 4.40 (2H, 
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q ) , 7.40 (2H,d). 8.10 (2H, d) 
1*12 

N— [2- (3-'>7;7x;+y) J^f-JU] - 4- (N. N- : J /^)V7 I ! J 
J ) ^>X7 = K h U 7yl/^-ofti»e 

4- (N v N-y>f;l^7;^;) $M xf;i/X7f^6 7 Omg 
( 3 . 0 mm o 1 ) £ 6 £3©£iE 2 0ml cfttaJIMBft Lfco Uf « 

Sli;y?on^ ^ > 1 0 m K 3 - (2-7;yxh^ry) ^ > V— h 'J 
&£6 0 0 mg (3. 0 mmo 1 ) . 1 - (3 ^;UT t\>l/) - 3 

-xf;^;l/t^^f i KM^5 7 5mg (3. Ommol), 1-tFn + y 
1>V h V TV— -fM 0 5mg (3. OmmoDv h V xf^7 5 V 3 0 3 m 
g ( 3 . 0 mm o 1 ) fetaAMT? 5 H FaW* L/c c 1 S£ *BMt*- h U «7 A 

y * rjis&jmw $mmi&fflt ? n t h- ^-5 7 * - izh l „ h y 7 /m- 

JR* 7 1 6 m g ( 1 . 5 9 mm o 1 ) W 5 3 % 

H-NMR (DMS0-d6) 52.98 (3H. s) , 3.22 (3H, s) , 3.65 (2H,dt), 4.22 (2H, 
t), 7. 30-7. 53 (4H,m) , 7.70 (2H, d) , 8.05 (2H, d) , 8.92 (lH.br), 9.00 
(1H, s), 9.40 (lH.s) 
1*13 

N- [2- (3-7;^;7x;+-» s.f-)V\ - 4- (ISN N - : S / 1~ )V7 I 

N- [2- (3-i/777x;*-» x^l/] -4- ( N N 

VJ)^sXTlY h'J7^DM5 0 6rag (1. 1 mmo 1 ) £#H> 

4 4 
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JRfi 3 8 9 mg(0. 67mmol) JR$ 61% 
MS (ESI, m/z) 354 (MH+) 

II-NMR (DMS0-d6) 52.95 (3H, s) , 3.22 (3H, s) , 3.70 (2H,dt), 4.22 (2H, 

t), 7.34 (1H, d) ,7.38-7.44 (2H, m) , 7.54 (1H, t) , 7.70 2H, d) , 8.07 (2H. 
d), 9.00-9.42 (7H.m) 

i«8 

N— [2- (3-7;^y7x;+-» xf;l/] -4- (1, 4, 5, 6 — f h 
111 

N- [2- : (3->7;7x/ + -» x^;l/] -4 - (1, 4, 5, 6-xh5 
t Kp- f'J = yy- 2 -^;K> K h 7 fr* patt%4>&j£ 

4->'7;$If»l 0 g (6 8mmo 1) * 4 gl^tokg^^fr-;^^ 
> 1 OOraU ai^ y 1 0ml*t2 BFWL, »i«*®5fc LT&fcg|3 

t0xxf;K?)I^l 0. 9g0?^5OOm^ £J:tf7n fcf 1/ > S>T i > 
1 6 2 m g ( 2 . 18mmol)^ y 1 5 m 1 4> 6 0 °CT?r.l^p B OTHi L 

m%®&m&x-rj\/-em& lt, 4-(i, 4, 5, e-r-h^t Kp-ey s 

S>>-2->f;l/) $IftffiSi!t2 9 Omg (1. 2mmo 1) £f£fc 0 

3 - (2-7i;xh + i') ^>'/xhiJ;H«iig2 3 8 mg(l. 2mmo 1 )> 

1- y^PfcVU) - 3 -i^l/^M-CiM ^ KffiSttS2 3 0 

mg (1. 2mmol)s 1 - h Kp + -X>V" h U 7 •/-/!/ (#7k, 8 7%) 

18 6mg(l. 2mmol), h iJxf;H; > 1 2 2mg(l. 2mmol), 

y^f;^AA7 ; Kl Oml £flnx.. SfiT4 BRg«#Lfco »*SE«r«EEEa* 

4 5 
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v h?'?7 < -izftL, bUyj^amm^O. (v/v) , 7Ki 

iKS 1 2 5 m g 

H-NMR (DMS0-d6) 52.00 (2H,m) , 3.50 (4H, br), 3.65 (2H, dt), 4.20 (2H, 
t), 7.32 (lH,d) , 7.41(lH,d) ,7.44-7.52 (2H,m) , 7.81 (2H,d) , 8.04 (2H, 
d), 8. 94 (1H, t) , 10. 00 (2H, s) 

IH 2 

N- [2 - (3-75^7x;**» xf^/] -4 - (1, 4, 5, 6 — r h- 
5 t Ko- t'U i 2 -4 )V) OXT S K — h U 

N- [2 - (3->7/7x; + -» x^P] - 4- (1, 4, 5, 6 —r b 
7t Kn — t* 'J i 2 —<< JV) ^>X7; K 1 1 7 m g ( 0 . 2 5 mm o 1 ) 

zm^mmm 3 1§ 3 tiHiatc Ltifflt^^ii/co 

JRS 3 7 m g ( 0 . 0 6 mm o 1 ) JR^ 2 4 % 
MS (ESI, m/z) 366 (MH+) 

H-NMR (DMS0-d6) 52.00 (2H, br), 3.50 (4H, br), 3.70 (2H,dt), 4.25 (2H, 
0 , 7.30 - 7.45 (3H,m) , 7.55 (1H, t) ,7.82 (2H, d) , 8.06 (2H, d) , 9.03 (1H, 
br), 9. 30 (2H, br), 9. 40 (2H, br). 10. 1 (2H, br) 
IW>|9 

N- [2 - (3-7;^;7xy + ^) x^U] - 4 - ( 1 - t° o D : Jyj])V# 

4 6 
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111 

N- [2 - (3 ->7y7x; + -» *-=f-M - 4 - C 1 -fcfo U i^^yl/*^ 

4- [N— [2- (3-->7; 7i/^) *^<*-f;U] 3cH§K 

2 4 5 m g ( 0 . 79 mm o 1 ) . fn'J^>62mg (0. 8 7 mm o 1 ) , 
1 -fc Ko + i^O'/h U7'/--rt/ 8 7 %) 12 3mg(0. 79 

mmo 1 ) x 1 - (3 i J-fu\?AS) - 3 - :iM $ K 

tttttttl 5 Img (0. 7 9 mmo 1) *ffll^WJ4Iil iRIScLtt 

iRS 277mg(0. 76 mm o 1 ) iR^ 9 6% 

H-NMR (CDC13) 8 1. 80-2. 00(4H, m) , 3. 30-3. 70 (4H, m), 3. 85 (2H. dt), 4. 20 
(2H, 0,7. 14-7. 28 (4H. m) , 7.38 (1H. t) , 7.48 (2H, d) ,7.79 (2H, d) 
112 

N- [2- (3-7;^;7x;+-» ifvU] -4- ( 1 - fa U V> Zst>)V# 

N- [2- (3-->777 i y+i') -4- ( 1 - b*n 'J 'J 

-;l/)^>X7;K2 7 0mg (0. 7 4mmol) ^ffl^TW]3H3i 

JR4 2 3 8 mg(0. 4 8mmol) iRs£ 65% 
MS (ESI, m/z) 381 (MH+) 

H-NMR (DMS0-d6) SI. 75-1. 90 (4H,m) , 3. 30-3. 50(4H, m) , 3.70 (2H, dt), 
4.20 (2H, t) , 7.34 (1H, d) , 7.39 (1H, d) , 7.40 (1H. s) , 7.54 (1H, t) . 
7.59 (2H,d) , 7.91 (2H, d) , 8.80 (1H. t) , 9.10 (2H, br), 9.30 (2H, br) 

mm 1 o 

N- [2 - (3 -Ti ^7x;*-» J^Vk] - 4 - [(E) - 2 - (f'J : J 

4 7 
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4 - (^x h*i/*X* 'J ;M £M#ffiM f/M 1 2mg (1. 4 4 

mmo 1 ) h7h Kn77>5 0 m I {C7§8?£-ti\ *#T\ 7K*-ft^ h 'J "7 
A 6 3 m g ( 1 . 4 4 mmo 1) 3 0 ^«J*«SSJC|| LT 3 0 #S£# 

L/Co tTU 5?>- 4 K 1 5 4 mg ( 1 . 4 4 mmo 1 ) ^Anx. 2 0 B# 

S«gtC»£fi£ 5 m 1 £7*1*., 6 0 °C-e 2 2 titimftLIZo LTS&tl 
fcSIft* y ^ b ^ > 1 0 m 1 h U if^7 5 > 0 . 5 8ml 

(4. 17 mmo IK 1 - ( 3 f-A/T 5 J rfu h\H/) - 3 -^JUijJU 
*K5M = FUtl 7 6mg (0. 9 2mmol). 1 - fc Kn + ->^> V h y 
7'/-;H 24mg (0. 9 2mmo IK 3 - (2-7;;ih + -» 
- h U 182mg(0. 83mmol) <£Anx.. 1 8 B*|BHIt#Lfco & 

»&*ifcaai»*im5« use tiicLtmk^i^iift. 

M 1 5 Omg (0. 2 4 mmo 1) JR$s 4 7 % 
MS (ESI, m/z) 387 (MH+) 

H-NMR (DMS0-d6) d 3.70 (2H, dt) , 4.26 (2H, t), 7.32-7.50 (3H, m), 
7.54 (1H, dd) , 7.66-7.84 (5H, m), 7.95 (2H, d), 8.64 (2H, d ) , 8.82- 
8. 90 (1H, m), 9. 18 (2H, br) , 9. 39 (2H, br) 

mmm 1 1 

N- [2 - (3-7;^;7x^-» - 4 - ( 1 H — t" □ — ;U — 1 - 

4 - (1 H-fa-yU- 1 --f;U) £,E#®2 l Omg (1. 1 2mmo 1 ) 

4 8 
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£ : J 1 p d J 9 y 1 0 m 1 izmmZit. h>Jif;l/7; >0. 4 7ml 
(3. 3 6 mmo IK 1 - ( 3 - : J J 1-JlsT i J 7°o f;U) - 3 -j^I-jUJjjU 
iKv>-f S K*6BWtt2 3 6mg (1. 2 4mmol), 1 - t K d 4- >^ >7> 'J 
7'/-;H 6 7 mg ( 1 . 2 4 mmo 1 ) . 3 - (2 -7 ; M h^'» 
-h'J^HS2 2 2mg (1. 12mmol)m 1 8 B*RSHK# L fco K 

iR» 2 4 3mg(0. 5 3mmol) JRS£ 4 7% 
MS (ESI, m/z) 349 (MHO 

H-NMR (DMS0-d6) 6 3.69 (4H, q) , 3.63 (2H, dt) . 4.24 (2H, t). 
6.31 (2H, dd) , 7,30-7.44 (3H, m), 7.45-7.60 (3H, m), 7.69 (2H. d), 
7. 95 (2H, d), 8. 77 (1H, br) , 9. 12 (2H, br) , 9. 28 (2H, br) 

mmm 1 2 

N- [2- (3-7^y7x/ + -» xf;l/] - 4 - i/ 9 D'Mr i/A/Hr^i/l 
y XT ^ K h 7 o &&il©£-jj£ 
ifi r 

4 - t Kn^->^t#^^yU8 2 2 mg(4. 9 5 mmo 1 )£f- bv t Kn 
77>2 0mli:^$^ ^^n^t;-;l/5 4 5 mg(5. 4 5 mmo IX 
h 'J 7x-/l/*X7 -f y 1 . 56g(5. 9 4 mmo 1 ) . i?xW/y*^ 
*>->b- h 2 0 2 mg (1. 5 Ommo 1) £Jta/U 2 2 ^|8HK^ Lfc Kfo 

4 9 
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iRS 6 4 0 mg(2. 5 8mmol) iR$ 52% 

H-NMR (CDC13) 6 1.32-1.44 (3H, m). 1.37 (3H, t), 1. 48-1. 63 (3H. m), 
1.74-1.87 (2H, m), 1.93-2.20 (2H, ■), 4.28-4.40 (1H, in), 4.34 (2H, q), 
6.90 (2H, d), 7.97 (2H, d) 
1*12 

N — [2- (3-7;^;7x7+-» x.=f- )V) - 4 - i/ 9 i/ to* * is 1 

4 -.>^o^WI/5t-^r->^mSSft^^2 3 7 mg (0. 9 5mmo 1 ) id 
1 MTk^k^- h U 7 A 3 m K jc^ y -;H 0 m 1 ^Jto^. 2 0 *NNi& L/Co 

* •> 7 AT&SISL *4SE*e* LTI btit&mHAtt V5uu/?y\ 0ml 
MJiWv>0. 73ml (5. 25mmol). 1 - (3 - 
^ 5^UT ^ t';P) - 3 -x.f-JU*jA"$i>'f I Kttttttt 2 0 0 m g 

(1. 0 5mmol\ 1 - t Kn*-M>'/ h V 7V-/H 4 1 mg ( 1 . 05 
mm o 1 ) . 3 - (2-7;;x b*-» h U yWlgM^ 1 8 8 mg 

( 0 . 9 5 mm o 1 ) £#0^ 1 6 B$RS4K& Lfc 0 SiBtt<£r7k^#»! U BlpK-X- 

JR* 162mg(0. 77mmol) M 34% 
MS (ESI, m/z) 382 (MH+) 

H-NMR (DMS0-d6) 6 1.30-1.58 (6H, m) , 1.64-1.75 (2H, m) , 1.88 

-1.98 (2H, m) , 3. 67(2H, dt) , 4.20 (2H, t), 4. 37-4. 48(2H, m) , 6.98 

(2H, d), 7.33 (1H. d), 7.39 (2H, br), 7.53 (1H, dd), 7.81 (211, d), 8.56 

(1H, br), 9.08 (2H, br) , 9.26 (2H, br) 

5 0 
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rn.rn.rn 1 3 

N — [2- (3-7;^y7xy + -» x^yt/] -4-yxfA7;yC>X7 

4 - ^x^l/7 ~ J 3c.H#S5 2 1 Omg (1. 09mmo 1) £ y> ? n n > ? 
> 1 0 m 1 ICfeMZit, h'Jxf^7;>0. 76ml (5. 4 5mmol). 
1- (3 -V/ 3-i\/T I J -fu t°;U) -3 -if-yl//;yl/**y-f ^ FilttZ 2 9 
m g ( 1 . 2 0 mm o 1 ) . 1 - b K u 4- X > V h 'J T v'-;b 1 6 2 m g 
(1. 2 Ommo 1). 3- (2-7iyxh + -» ^//x h 'J;i/&8?^2 1 5 
mg (1. 0 9mmo 1) «:JD^.. 1 6 B#mMl#Lfco KJ£3fc£7kT?*&»? U Sfc 

« 1 II 6 <h j£fpfC& o tSUb^Sfc, 
iR* 4 1 0 m g ( 0 . 8 8 mm o 1 ) iR^ 8 0 % 
MS (ESI, m/z) 355 (MH+) 

H-NMR (DMS0-d6) 6 1.10 (6H, t), 3.38 (4H, q), 3.63 (2H, dt) , 4.18 
(2H, t), 6.66 (2H. d). 7.32-7.40 (3H, m), 7.53 (1H, dd), 7.71 (2H, d), 
8.31 (1H, br) , 9.04 (2H, br) , 9.28 (2H, br) 

mum 1 4 

N — [2- (3-7;^/7x; + y) -4- [2- (b°'Jv>>-4- 

N- [2- (3-7; ^y7x/+->) — 4- [ ( E ) — 2 — ( b* 'J 

y >- 4 >»!/) b*x.vU] 'OX'T ; K I h U 7;I/*dMJS5 Omg 
(0. 0 8mmo 1) ^^^y-;U5ml t£?§fi?$-ti\ ^7^9A-^f5 0 m 

5 1 
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fl:?D7h^7^-(:#U hVyj^uWm^O. 1 %^Cih<£ (v/v) 

iR* 7 m g ( 0 . 0 1 mm o 1 ) TO 1 4 % 
MS (ESI, m/z) 389 (MH+) 

H-NMR (DMS0-d6) 5 3.06 (2H, dt) , 3.18 (2H, dt) . 3.66 (2H, dt) , 

4.22 (2H, t), 7.29-7.45 (5H, m), 7.54 (1H, dd) , 7.80 (411, dd) , 8.66- 
8.80 (3H, m), 9.30 (2H, br) 

mmm 1 5 

N— [2- (3-7i ^7x/ + ^ x-TM -4--hP^>X7; K h 

4 hu$ii^ 1 9 0 mg( 1 . 1 4mmo 1 )*2> * na^ ^ > 1 0ml 
{-/§^^-t±. h'JiW;>0. 4 7ml (3. 4 2mmol). l-(3- 
: J / ^)V7 i yya kVU) - 3 - 3-=S- )\<-h )\>-£V % KtfLE*£ 2 3 9 m g 
(1. 2 5 mmo IX 1 -b Kn + i/^OV hVT V—Jb 1 6 9 m g ( 1 . 25 
mmo 1 ) % 3— (2 - 7 ; 7 x ^>V- h U 2 2 5 mg 

(1.1 4 mm o 1) fcj&nx.. 2 0HF»Lfc. fiJ£3ft*r*T?WR U 

xmg tmmvmmz'iifi-o-c&Mik&m&mzo nx* 2 9 omg co. 6 6 

mmo 1 ) TO 5 8 % 
MS (ESI, m/z) 329 (MHO 

H-NMR (DMS0-d6) 6 3.71 (2H, dt) , 4.25 (2H, t), 7.34 (1H, dd) , 
7.40 (2H. br) . 7.54 (1H. t), 8.09 (2H, d), 8.33 (2H, d), 9.10 (1H, br) , 
9. 14 (2H, br) . 9. 28 (2H. br) 

5 2 
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mmm 1 6 

N — [ 2 — (3-7;^/7 1 y*'» x^;U] - 4 - h U 7 JU* D > > 
XT i K h U 7;M-o@lF®ig©-kJi£ 

4 - h U 7 J\s* o y f-;l^JSL#K 1 9 4 m g ( 1 . 0 2mmo I) ^?dd 
y^Vl Omli:M$ti-> h'JiW^O. 4 3m 1(3. 0 6mmolX 

1 - ( 3 - it/^Ji'T I J 7 a f;u) - 3 -if;i/*;i/#^^f $ K^®?i&2 1 5 
m g ( 1 . 12 mm o 1 ) x 1 — h Ko + v'^V'/h'JT V— )V 1 5 2 m g 

(1. 12mmolK 3 - (2 -7 5 y + h V 0 

2mg (1. 02mmol) S-iniU 2 0NrH«»Lfco RJS^tKT^L. 

jRfi 2 4 0 mg(0. 5 6mmol) iR$* 51% 
MS (ESI, ra/z) 352 (MH+) 

H-NMR (DMS0-d6) 5 3.69 (2H, dt) , 4.24 (2H, t), 7.34 OH, dd) , 
7.40 (2H, br) , 7.54 (1H, dd) , 7.86 (2H, d), 8.06 (2H, d), 8.99 (1H. br), 
9.12 (2H, br) , 9. 28 (2H, br) 

mm 1 7 

N- [2- (3-7;-^;7x; + -» xf;l/] - 4 f V7° p fcfA"^VX7 ^ 
III 

N- [2- (3-^7y7i;^-» ifA/] -4--fV7'0f;K>X7; K 

4 - -Y V 7°o fcf;l/£JSl#ifc 2 8 3 m g ( 1 . 7 3mmol)&i^au/*> 
1 0mll:j§i$t, h ij if jU7 i > 1 . 2ml (8. 6 5mmol). 1- 
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(Z- : J/=f-)VT I yyat'JV) - 3 -if- 7U2» vl/jtfSM $ K^®?J& 3 6 3 m g 
(1. 9 0mmolX 1 - t Ko*i"<> */ h U T V— A/ 2 5 6 m g ( 1 . 9 0 
m m o 1 ) > 3 - (2-7;;x(> + y) */- r- U 3 4 2 m g 

(1. 2 4mmo 1) £in^ 1 8l$|gi«#Lfco EJ6fc£7}0?3&*? U ft*.* 

iR* 4 4 0 m g ( 1 . 4 3 m m o 1 ) JR$ 8 3 % 

H-NMR (CDC 13) 6 2. 96 (6H, s), 3. 62 (2H, dt) . 4. 17(2H, t), 6. 70 (2H, 
d) ( 7.32-7.43 (3H, m). 7.54 (1H. t). 7.74 (2H, d). 8.36 (1H, t), 9.05 
(2H, br) , 9.28 (2H, br) 
IS2 

N — [2- (3-7v^;7x; + -» xfM — 4 — -f V!/d t'M>X7 $ 

N- [2- (3 ->yy 7x7 + -» xfyi/] - 4 VZfa \zJ^>XT i 
K4 4 0 mg(l. 4 3ramol) Wi^iLT, ^Sfe^l 1 Ig 6 i JhJ^I 

JR» 170mg(0. 39mmol) jRj$s 2 7% 
MS (ESI, m/z) 326 (MHO 

H-NMR (DMS0-d6) 6 1.20 (3H. s), 1. 22 (3H, s), 2.83+3.03 (1H, m), 
3.66 (2H, dt) , 4.21 (2H, t), 7.33 (2H, d), 7.36-7.42 (2H, in), 7.53 (1H, 
dd) , 7. 79 (2H, d), 8. 65 (1H, br) , 9. 16 (2H, br) , 9. 28 (2H, br) 

mm 1 8 

N - [2- (3-7;^;7i;+-» if- M - 4 -(fcfn »J 1 
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III 

4 - (h°P 'J 1 -4 ju) £JH#Bf^rt'©-&jj)c 

4-7;7$liixf;H. 6 9g(10. 2mmo 0ml 

1, 4-^p*^>2. 18g(10. Immol),^'; 

ZfuHj^+frT i >3. 53ml (20. 2 mm o 1 ) 4 8 B#p B %n#ft 

JRS 1. 0g(4. 56mmol) iR^ 46% 

H-NMR (CDC 13) <5 1.37 (3H, t), 1.92-2.18 (4H, m), 3.21-3.47 (3H, 
m), 4.31 (2H, q), 6.50 (2H, d), 7.91 (2H. d) 
IH 2 

N— [2 - (3-7;^77x; + y) -x-fvl/] — 4 — ( hf n 'J > - 1 — >f yb) 

4 - (h°n 'J yy- 1 -- f AO Sm#S?^f-7U3 4 3 mg(l. 5 6mmo 1 ) 
(cfttttt 5 m 1 £j&D/L 6 0 °CT 2 0 ^F B 1H$Lfco »IK*S* LTfc&ttfcjKS 
ft*y?nn^>l 0mli:8jjPSt> b 'J .x^/UT S > 1 . 0 9ml 
(7. 8 0mmol). 1 - ( 3 - i? / ^-JVT I J ~f o tf7l/> - 3 -i-=f-jlt> jl 
«Ky-f; KlfflWS3 2 9mg (1. 7 2mmol). 1-tKo + J/Wh!) 
TV-/U2 33mg(l. 7 2mmo 1 K 3 - (2-7; 
- h 'J 7Ui£®?i& 3 0 8 m g ( 1 . 56mmol) 1 6 tZMHt&LiZo KJS 

**7K-e*«?u ^if-7i/T«itb l/co was**. i h y $ a 

JR* 220mg(0. 43mmol) 30% 
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MS (BSI, m/z) 352 (MHO 

H-NMR (DMS0-d6) 6 1.96 (4H, t), 3.27 (4H, t), 3.62 (2H, dt) , 4.20 
(2H, t), 6.52 (2H, d), 7.38-7.39 (3H, m), 7.53 (1H, dd) , 7.74 (211, d), 
8.38 (1H, br) , 9.29 (2H, br) , 9.37 (2H, br) 

mm 1 9 

l — ;i/-N- [2- (3 -t $ vj y±J *•» e^yy>- 
4 - * A/ •> t i K h y 7 p ftirtfi©^ 

N- [2- (3-^7;7i; + i/) xf;l/] fcf^y 4 -#;l/***->T $ 
K©M (t -T'h+i'*;^- ;P) f^'J 5>>- 4 -rt;i/*'>$2. 54g 
(11. lmmo 1) , 3- (2-7;/ih*-» h »J /U2. OOg 

(10. 1 mm o 1 ) •> h >J xf/l/7 $ > 1 . 4ml (10. 1 mm o 1 ) x 1 
-tKo*->^^/h'J77-;H. 5 0g(ll. lramolX 1 - ( 3 - 
> ;y^D tVU) - 3 $ Ktftl8£2 . 1 3 g ( 1 1. 1 

mmo 1 ) £5^ ^;l/*;t/AT ; Fl5ml^ ^ST-Bfeit^L/Co ftg?x.^ 

;^itligia^«oTilLi -(t-^h*'>*;u#-^)-N- [2- 

-(3-->7;7x;+-/)xf;U] e^'J^>-4-*;l/*»7i FfilSft* 
if /Zo C ©ffi§8<K9£ 4 j&tEtfbk**^ ^t*t>5ml(20. Immol) 

t 1 o m i vmsm*. m&v 4 wiaaB^ la: 0 u 1 ga 

WMl. 73g(6.34mmol) ^ 63% 
MS (ESI, m/z) 274 (MH+) 

H-NMR (CDC 13) 5 1.64 (2H, ddd). 1. 84(2H, d), 2.14 (2H. s), 2.28 (1H. 

tt) . 2.64 (2H, ddd), 3.16 (2H, dt) , 3.70 (2H. t), 4.06 (2H, t), 6.00 



WO 98/31661 PCT/JP98/00176 

(1H. brs), 7.14 (IH, d), 7.15 (1H, s). 7.26 (1H, d), 7.38 (IH. t) 

7^ K©&fifc 

£,t#S? 1 7 5 mg (1. 4 3 mm o 1 ) > N - [2 - ( 3 - i/T J 7 x y 4- 
.» if t°^'J v^y- 4 -#;l/*t?**>7 i K 4 3 0 mg( 1 . 5 8mmol)> 
h ijxf-;uy = > 0. 2 2ml (1. 5 8mmol). 1 - t Kn*f<> V* h 
'J7'/-/V2 13rag (I. 5 8mmol)> 1 - (3 ^ > 7*0 b* 
, u) _ 3 _^;i / ^yi / ^^^ = Fil$3 0 3mg (1. 5 8mmol)^ 

IRS4 5 8mg (1. 2 lmmo 1) W 8 5% 
MS (ESI, m/z) 378 (MH+) 

H-NMR CCDC13) 6 1.60-2.00 (5H, m), 2. 38-2. 40 (2H, m), 2.80-3.01 (2H, 
m), 3. 62 (2H, t). 4. 02 (2H, t). 6. 40 (IH, brs), 7. 15 (2H, brs), 7. 25 (IH, 
d), 7.32-7.40 (6H, m) 

113 . 

l-K>VJJ\s-N- [2- (3-7i^7x7^» i**] t°^>J-y>- 

l-07V;l/-N- [2- (3 ->7;7x7^-» if"^] h°^»Jv?>- 
4 _ fj frtfjf. i/ri h' 4 5 8 m g ( 1 . 2 1 mm o 1 ) £ 4 jft£Htfbic%&#tr 
0ml«U *C^b***3 0%£fr (w/v) x*y- 
;!/ 3 . 5ml *UD?LTSaTf 3 B fSjfli#!i&.> @&«JEg£ Lfco »/r»»*7 
y*-7^i 0K£#ta (w/v) "x.^y-.rt/ftjttl 5mli:^UlfiT 
2 HffflflWLfc. *&*a*LTS&ftfcM«l**?* Ff^^Sik^I 
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o«£0. (v/v) v *£7* h- M;^©M£&m?&aiU 

JR*5 1 4mg (1. 0 lmmo 1) W 8 4% 
MS (ESI, m/z) 395 (MH+) 

H-NMR (DMS0-d6) 5 1.52 (2H, t), 1. 60-1.80 (2H. m), 2. 38-2. 42 (1H, 
m), 2.80-3.10 (2H, m), 3.45 (2H, t), 3.50-3.64 (1H, m), 4.08 (2H, t), 
4.20-4.50 (1H, in), 7.28 (1H, d), 7.30-7.48 (5H, m), 7.30-7.48 (5H, 
m). 7.51 (1H, t). 8.12 (1H, t), 9.22 (4H. d) 
!&&fe0l]2O 

1 -^y-gyxjVK-fr-N- [2- (3-7i^;7z; + y) x.f-/V\ 
,j o> y _ 4 _ ft jum-i/r i K hV7 >\>* uWW&(0€;i& 

; F4 3.0rag(l. 5 8mmo 1) W>;l/A7i Kl Oml Id&jWU 

h ijx^;UT i >0. 2ml (1. 4 Smmol) , ^^*-Wo'J 
F2 5 3 mg (1. 4 3mmo 1) £ 0 ^CT'fiD;^ 1 3 mSmWLtz 0 
JUtm&mmt Lf'Sl^oTKU Wffc&^Sr^o «1 5 6 8 mg 

(1.3 7mmo 1) » 9 6 % 
MS (ESI, m/z) 414 (MH+) 

H-NMR (CDC 13) 5 1.80 (2H, dd) , 1.90 (2H, td) , 2.05 (1H, d), 2.40 
(2H, td). 3.62(2H, t), 3.76 (2H. dt) . 4.05 (2H, t), 6. 00(1H, brs), 7.10 
(2H, t), 7.23 (2H, d), 7.40 (2H, t), 7.58 (3H, td) . 7.78 (2H. d) 

5 8 
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lH 2 

l -Ky-tfyxfrK-fr-N- [2- (3-7^/7i/*y) xf-;u] 

l - w-ifyx^i'-N- [2- (3-->7V 7x^y) xf-;l/| f^U 
> _ 4 _ # ^jjs^ ->7 ; K5 6 8 mg (1. 37 mm o 1 ) £r 4 S^frfkTk^ 

£^t^**^>l OmiWU -ec-N^kTk^^a o %^ts (w/v) ^ 

JR» 5 3 3 m g ( 0 . 9 8 mm o 1 ) W 7 2 % 
MS (ESI, m/z) 430 (M+) 

H-NMR (DMS0-d6) 5 1.52 (2H, t), 1.72 (2H, d). 2. 05-2. 18 (1H, m). 
2.30 (2H, t), 3.42 (2H, t). 3.60 (2H, d), 4.05 (2H. t), 7.26 (1H. d). 
7.34 (1H, s), 7.38 (1H, d), 7.50 (1H, t). 7.62 (IH. d), 7.63-7.77 (5H, 
m), 8.00 (1H, t), 9.22 (4H, d) 

mmm 2 1 

l-Ky*JA,-H- [2- (3-7;^7x;+-» xf-;l/| -tf*ys»- 

n- [2- (3-->t;7x;+-» x^u] -tr^u 5>>-4-*/MMf-> 

7U'4 3 0 mg (1. 5 8mmo 1) ^^W^A7; Kl 0 m lie** 
U » l J7A5 4 0 mg(3. B3mmolX ^Wo^KO. 16 
ml (1. 3 lmmo 1) £*JDX.. 5 3*IMH*Lfc. 
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4 jB££-(bk*££tf iomi *c^a^b*#*3 o %^ 

£LTi§fc8&£7>*--7£l 0%#Wr* (w/v) *^/-;Wg»[2 0 m 

lR15 3 2 mg (0J7 5mmol) JR# 6 7% 
MS (ESI, m/z) 381 (MH+) 

H-NMR (DMS0-d6) 6 1.70 (2H, t), 1.90 (2H, t), 2.40 (1H, t), 2.90 

(2H, t), 3.20-3.40 (2H, m), 3.42 (2H, t), 4.08 (2H, t), 4.15 (2H, brs), 
7.28 (1H, d), 7.33 (1H, s), 7.34 (1H, d), 7.40-7.60 (5H, m), 8.26 (1H, 
brs), 9.30 (4H, d), 9.63-9.80 (1H, m) 

N _ [2 _ ( 3 -7i^7x;^) -4- (tr^us?>-i— fiw 

Igl 

4 - (tf^y y y- i — f ;W sejft**^-^^®^ 
4-7;;$lf^f;l/2. I6g(l3. 1 mmo 1 2 0 m 1 

1, 5-^d^^>2. 9 7g(13. 0mmol)> ^ 
V^p^x^T$i'4. 5 3ml (2 6. 0mmol)4»^ 48 ™ 

6 0 
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jRft 1. 5g(6. 44mmol) 49% 

H-NMR (CDC13) 5 1.37 (3H, t), 1.52-1.77 (6H, m), 3.26-3.37 (4H, m), 

4.32 (211, q). 6.85 (2H, d), 7.91 (2H, d) 

X.B2 

N _ [2 - (3-7v^7x;*i/) xfyl/] -4-(f^'J -^V- 1 — f/l/) 
4 _ (t°^»J : Jy- 1 --f AO £H#l£if-A3 1 1 mg(l . 3 3mmo 1) 

^•?^no^>10mli:^t, hijxf4/7;>0. 9 3ml 
(6. 6 5mmol), 1- (3-^^75/^^) 

^ K«tt%2 7 9 mg (1. 4 6mmol)> l-thW^7h'J 
T y_,H 9 9 m g (l. 4 6mmo 1) % 3- (2-7^xh*'» 
— h U A&$& 264mg(l. 33mmol) £Stlx.. 1 6 &fT£ti$tWltz 0 & 

iRft 310mg(0. 65mmol) 48% 
MS (ESI, m/z) 367 (MHf) 

H-NMR (DMS0-d6) 5 1.58 (6H, br) , 3.28 (4H, br) . 3.62 (2H. dt) , 
4.18 (2H, t), 6.94 (2H, d), 7.30-7.41 (3H, m) . 7.53 (1H, dd) , 7. 
73 (2H, d) , 8. 42 (1H, br) , 9. 03 (2H, br) , 9. 28 (2H, br) 

wm 2 3 

N _ [2 - ( 3 -7;^7x;^) if"*] -lH-«r>K-A-5-*A 

6 1 
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I H - W > K— 5 -*,/MMr •> 'J -y ? T •> -y K 2 3 7 m g ( 1 . 4 7 mm 

0 1) ^y^DDy^>5mli:^i?t, Mixf^7;>l. 0 2ml (7 
. 3 5mmolK 1 - ( 3 - : J / i-)VT I Jzfa t°;U) - 3 -x-f-tMifrtii? 
-f;K«»f63 0 9mg (1. 6 2mmolK 1 - 1 Fn + 'X//F 'J TV 
-A2 19mg (1. 6 2mmo IK 3 - (2-7; /i^y) 7— h 
*)jvffltt&2 9 lmg (1. 4 7mmo 1) Zijaz., 1 6 NMBHSSfcLfco Rtftffc 
^TlOrWU TOif-^Tttlti Lfco W^I^tK. 1 S^TKK^b^ r- U *7 A N 

JR* 16 0mg(0. 29mmol) HX^ 20% 
MS (ESI, m/z) 323 (MH+) 

H-NMR (DMS0-d6) 5 3.68 (2H, dt) , 4.23 (2H, t) , 6.52 (1H, 
br) , 7.26-7.63 (8H, m) , 8.14 (1H, br) , 8.50-8.59 (1H, m) ,9 
.12 (1H, br) , 9.20 (1H, br) , 9.20 (2H, br) 

mmm 2 4 

N- [2 - (3 -7i^;7x;+i/) - 1 - (4-t°»J : J)V) b°^»J 

Ml 

1 - ( 4 - £ U v»;i/) -hXijy>-4-* >Kxf-^©^jS 

4 -^nnt'ij v>:/Egt£4. Og (26. 6 mmo 1 ) . t°<U 'J >- 4 - 
*7l/jK>»Jcf-/U4. 2g(26. 6mmolK FUxWi >7. 4ml 
(5 3. 2mmo 1) £*->U>l 0 0 m 1 * 1 3 0tT£2 4 B$TO#L*io Hf 

jRJft 2. 95g (12. 6mmol) iR$ 47% 

6 2 
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MS (ESI. m/z) 235 (MH+) 

H-NMR (CDC13) 6 1.25 (3H. t) , 1.71-1.85 (2H. m) , 2.00 ( 

2H, d) , 2.50-2.60 (1H, m) , 2.90 (2H, t) , 3.81 (2H, d) , 4. 

20 (2H. q) , 6.66 (2H, d) , 8.26 (2H, d) 

xmz 

i - ( 4 - tr u ; J jD - u s> y - 4 - t> jux yw. 

1- (4 - t°'J i?jV) - tf^'J i?y- 4 -#;Utf>S?^f-X>2. 9 5g (12 
. 6mmo 1) 1 0 OmlWU l&5£i£S?5 Omim 

9 5°CT2 0 BtBSitftgL ^l^iESiLttllt^^ifco 
1R« 3. 21g (11. 5mmol) 9 1% 

MS (ESI, m/z) 207 (MH+) 

H-NMR (DMS0-d6) 5 1.54 (2H, t) , 1.90 (2H, d) , 2.60-2.70 
(1H, m) , 3. 30 (2H, t) , 4. 10 (2H, d) , 7. 19 (2H, d) , 8. 20 
(2H, d) 

1*13 

N— [2- (3-^7/7x7+-/) if;l/] -1- (4 - 1° >J i? Ad -b°^U 

yy- t - jjjum-yT i R©£-j& 

1- (4-h°U^;U) - t°^U i^>-4 i&$?i&4 1 2mg (1 
. 4 8mmo IK 3- (2 -7; V^b + -» h U^3 5 Omg (1 

. 7 7mmol)s HJ ^f" ^ > 0 . 2 5ml (1. 7 7 mm o IK 1- 
t KD*->'^7h'J7 , /-A2 4 Omg (1. 7 7mmolK l-(3-S> 
^ U^d \iJV) - 3 ^ KifilfttS 3 4 0 m g ( 1 . 7 

7mmo 1) ^^^M«M7; KSml*, iiST-W^Lto 

iR* 4 7 Omg (1. 34mmol) W 9 1% 
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MS (ESI, m/z) 351 (MHO 

H-NMR (DMS0-d6) .6 1.52 (2H. dd) . 1.68 (2H. d) , 2.38-2.45 

(1H. m) , 2.80 (2H, t) , 3.40 (2H, dd) , 3.90 (2H, d) , 4.08 

(2H, t) , 6.80 (2H, d) , 7.31 (1H, d) , 7.40 (1H, d) , 7.42 

(1H, s) , 7. 51 (1H, t) , 8. 09 (1H, t) , 8. 13 (2H. d) 

N- [2- (3-7;^7x/*i/) x^;U] -1- (4-b'yi^l/) t°^U 

n- [2- (3->t;7x^-» ifM -i- -tf^ 

ij 4 -^Utf+v/T ~ K460mg (1. 31mmol) lc*-(k7K**3 
0 %#tr (w/ v) y -fr 1 0ml 7 BlBHUWft% 

JE9*L"C»fcHit*T>*-T*l o%#Wf-£ (w/v) 
0mli:MUIfit3 l^WL^o j»«l*B*Lr»e>nfc«H*** 

MJ 7^*01*1**: 0. 1%^-TS (v/v) > TKiT-bh- 

iRM 4 0 2 m g ( 0 . 6 7 5 mm o 1 ) JR^ 5 2 % 
MS (ESI, m/z) 368 (MH+) 

H-NMR (DMS0-d6) 5 1.57 (2H, dd) , 1.82 (2H, dd) , 2.51-2.60 
(1H, m) , 3.10 (2H, t) , 3.40 (2H, t) , 4.09 (2H, t) , 4.23 
(2H, d) , 7.18 (2H, d) , 7.25 (1H, d) . 7.20 (1H, s) . 7.40 
(1H, d) , 7.57 (1H. t) , 8.02 (2H, t) . 9.17 (4H, t) 
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4 -<>yy;l/£.i.#g£2 5 7 mg ( 1 . 1 4mmo 1 ) ^^dd^>1 
0 m 1 C7§ft?£-fc!\ Mii^7;>0. 4 8ml (3. 4 2mmolK 1- 
(3 -is J ^ y 7°p t°;l/) - 3 -if^l/rt^iM 5 K£&*S 2 4 Omg 
(1. 2 5mmolK 1 - t Kn*S"*> V h U T 7-^1 6 9 m g ( 1 . 2 
5mmo IK 3- (2-7;;x^-/) Kr/-h'J^SHl2 2 6 mg ( 
1. 1 4mmo 1) £itlX-> 1 6 W4H»»Ufco RJ6tt£7fa?*frfcU 

lR* 20mg (0. 04mmol) JR* 4 % 
MS (ESI, m/z) 388 (MH+) 

H-NMR (DMS0-d6) 5 3.68 (2H, dt) , 4.13 (2H, t) , 7.27-7.44 
(4H, m) , 7.54. (1H, dd) , 7.57 (1H, d) , 7.59 (2H, d) , 7.75 
(2H, d) , 7.81 (2H, d) , 8.01 (1H, d) , 8.91 (1H, t) , 9.10 
(2H, br) , 9.29 (2H, br) 

«0]2 6 

4 - y3cm#®2 0 4 mg (1. 2 4mmo 1) &S?*pny* 

> 1 0m 1 K:flW£3"l*\ h'jxf^75>0. 5 2ml (3. 72mmol)> 
j_ (3 -y/^;UTi y^atVl/) ^ FIi^2 6 0 

mg (1. 36mmol), 1 - 1 Kp*5"<> % / hU 7'/-/H 8 4 m g ( 1 

3 6mmo 1) , 3- (2-7;/ih + -» ^/ih'J/HllS2 4 6 m 
g (1. 2 4mmo 1) £*DX.. 1 B*|ffl»LA:o SfS^^^K^U St® 
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1 II 6 4 |Hj«©#fP(C^ o T«6«*»fc. 
JR* 300mg(0. 68mmol) » 55% 
MS (ESI, m/z) 327 (MH+) 

H-NMR (DMS0-d6) 6 2.96 (6H, s) , 3.62 (2H, dt) , 4.17 (2H, 
t) , 6.70 (2H, d) , 7.32-7.43 (3H, n) , 7.54 (1H, dd) , 7.74 
(2H, d) , 8. 36 (1H, t) , 9. 05 (2H, br) , 9. 28 (2H, br) 

mmm 2 7 

N- [2- (3-7^;7iy + y) xf;l/] - 3- (2-7i;xh + <» 
3 - (2 -T 5 J i h4--» ^yV— h U . 75g(8. 8 4mmol) 

iifi{b***3 0%^-fr (w/v) i^y-;n Omi ^Sn^TMiS-e 2 2i$p£ 
fiH*fifc> @&£MBE@±LTmfd^g£T>^7£l 0 %^ir6 (w/v) 
-yl^Sftt 10ml LTiti&Tr 3 1 t%fm&Ltio Si£&S*L"a§ 

t#^n7h/77^-i:#U MJ7WnSfi*0. l^ttS Cv/v ' 
) . ?Ki 7-fe h- h >J 7KZ>S^®jKT?gtfl U IW®7 7 ? -> a >£Sfc*&fejR 

iRS 134mg(0. 195mmol) JR$ 2. 2% 
MS (ESI, m/z) 342 (MH+) 

H-NMR (DMS0-d6) 6 3.20-3.23 (2H, m) , 3.81-3.85 (2H, t) 
, 4.24 (2H, dd) , 4.38 (2H. dd) , 7.25-7.40 (4H, m) , 7.50-7.60 
(4H. m) , 8. 18 (2H, brs) . 9. 60 (4H. t) 

mm 2 8 
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N- [2 - (3-7;^y7i;*^) iT-Jl/] -4 -^>^KyX7; K 

4 -^>'/-fyU$jaS»7 80mg(3. 45mmol) £M 1 Om 1 izf& 
mZit, '<v WJ*-8tm lOOmgs ft&KBft 0 . 1ml £Jn*. % tfETkJf&Ffc 

ntM^i^?DD^>10rali:^l h 'J^^;ut i >0. 7 3m 
1 (5. 2mniol), 1- (3-^/f;l/7i^Ph» -3-xf;W^ 
jK^;KttH42 2 0mg (1. 15mmolK 1-k Ko+M>'/h'J 
7'/-iH.5 5mg (1. 1 5mmo 1) s 3- (2-T5y^h + -» 
-MJ^iS2 0 6mg (1. 0 4mmol)^ 1 8 Nrl!IHt#Lfc 0 S 
*B«**T.*R U 0S?i^;UTrfl6tB L/c 0 fr*S£*. 1 jftfeWft^b^ b V V 

JR» 150mg(0. 3 1mmol) JR$: 9% 
MS (ESI, m/z) 374 (MH+) 

H-NMR (DMSO-d6) 6 3.65 (2H, dt) , 3.99 (2H, s) , 4.20 (2H, 
t) , 7.15-7.41 (10H, m) , 7.53 (1H, dd) , 7.78 (2H, d) , 8.66 
(1H, t) , 9. 14 (2H, br) , 9. 27 (2H, br) 

mmm 2 9 

N- [2 - (3 -T 5 : JJ 7 3- J + » 3-^)V\ - 4 - (t?^ : J>- 1 
tf-jU) ^<>X7; K -b*)7J\'*vmmi&&£V 

4- [N— [2 - (3-7;^;7x; + i/) xf;l/] UtW<*4A/\ $Jg#R 

Hi 

6 7 
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4- (4 -jt hS-isrtfrlr-— /l/'O'Af ^) tf^^y v- 1 -*yl/d5>Bf t - 
T'f-^U©^ t°s<7i?>- I -J}J\stf>m t-y^-JUi. 93g(26. 5 
mmolK h'JiW;>4. 8ml (34. 5mmol)^^>fW 
A7; K5 Om 1 4>?k&Tfllt# U €:^fb7^Ht^^x7f^D 
5^K5. 2 5g(2 6. 5 mmo 1 ) < «) 1 6 M^Lto S 

JRS 7. 08g (20. 3mmol) iR^ 7 7% 
MS (ESI, m/z) 349 (MH+) 

H-NMR (CDC 13) <5 1.47 (9H, s) , 3.25-3.60 (6H, m) , 3.60-3. 
80 (2H, m) , 3. 94 (3H, s) , 7. 46 (2H, d) , 8. 09 (2H, d) 
112 

4 - (4 -*M?*>"<>V-r \Zl7i?y-l-tjJ\si£>Wt t-y'^JVCD 

4 - ( 4 - y yi/tf-c^w^ y V-f ^) t°<5 y y - l - * y&? t 

-Zt=f-)\/l. 0 8 g (2 0. 3 mm o 1) 4>^;-;M0mK. THF4 0m 
1 4>» U 1 StJtTkiMfc*- h V * A7k&& 5 1ml ( 5 1 mm o 1 ) £An;L. 

8 o °ct 2 o Ltzo si6«t*sffie*a. i m ^s^n^sm^?-^ 

lRfi6. 7 8 g (2 0. 3mmo 1) 10 0% 

MS (ESI, m/z) 335 (MH+) 

H-NMR (CDC 13) 8 1.41 (9H, s) , 3.20-3.50 (6H, m) , 3.52-3. 
70 (2H, m) , 7. 49 (2H, d) , 8. 01 (2H, d) 
Ig 3 

4- [4- [N- [2- (3-v7/7x;+-» x^/kl A/] K> 

6 8 
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4- (4 w ;u) t°^5 1 -tumyw. t-Vf-JU 
1. 6 0 g (4. 8 mmo 1 ) , 3 - (2 -Ti 7i h + -» OV- h 'J ;H 
. 5 8 g ( 8 . 0 mm o 1 ) x h U ^JlT 67ml ( 1 2 mm o 1 ) 

s 1 -h KD*X>'/h >JTV*-^6 5 Omg (4. 8mmolK l-(3 
-y^f;l/7;;yDt» - 3 - xf ; Ktti 9 2 0 mg (4 

. 8 mmo 1 ) £iM f;Wt;i/A7 ; F2 Oml^ ^UT—VfcffiWltZo mm 

JR* 1. 44g (3.02mmol) TO 6 3 % 
MS ,(BSI, m/z) 479 (MH+) 

H-NMR (CDC13) 6 1.47 (9H, s) , 3.20-3.60 (6H, m) , 3.62-3. 
80 (2H, d) , 3.91 (2H, t) , 4.20 (2H, t) , 6.60 (1H, brs) , 
7.15 (1H, d) , 7.18 (1H, s) , 7.28 (1H, d) , 7.39 (1H, t) , 
7. 49 (2H, d) , 7. 82 (2H, d) 
IH 4 

N- [2- (3-7;y;7x/ + -» xf;i/] -4- ( : J >- 1 - * )l> 

>i?— yl/) F ~ h U 7 /Us*- p RSS&Us «fc 

4- [N- [2 - (3-7$ ^7*/^) */W<*-fA/] 

4- [4- [N- [2- (3 -2/7/ 7x7 + ■» xf;l/] * yl/) 

^v^i/i 1 -*jvx>m t-yf-vn. 44g(3. 02m 

m o 1 ) £ 4 &5£&ffok#££fr v^+lf y 5 m 1 U * C ^b*** 

3 0 %%ts (w/v) x^-^5ml *ttl^.TSat?3 BRil«#gL 
Ee±LT*§fcgiaE&7>*:=.7£l 0%^T<J-<S (w/v) x.?J-J\sfem5 
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-f-iC-ftU h»J7^Dftgf*0. 1 (v/v) , 7k<!:7-tr hx h 

N- [2 - (3-7^;7x7+-» xf-yl/] - 4- (h°^7^>- 1 - JiJU 

JRS 1 4 5mg (0. 2 3mmol) .« 7. 7% 
MS (ESI, m/z) 396 (MH+) 

H-NMR (DMS0-d6) 5 3.10-3.23 (6H, id) , 3. 40-3. 80 (2H, m) 
, -3.65 (2H, t) , 4.23 (2H, t) 7.33 (1H, d) , 7.38 (2H, d) , 
7.50 (1H, d) , 7.55 (2H, d) , 7.95 (2H, d) , 8.86 (1H, t) , 
9. 00 (2H, brs) , 9. 20 (4H, d) 

4- [N — [2- (3-7i^77i;+i/) x-^U] *A//<*-f yl/] 3cJ&§K 
MS (FAB, m/z) 356 (MH+) 

H-NMR (DMS0-d6) 6 1.34 (3H, t) , 3.68 (2H, dt) , 4.23 (2H, 
t) , 4.38 (2H, q) , 7.35-7.40 (3H, m) , 7.51 (1H, t) , 7,97 

(2H, d) , 8.02 (2H, d) , 8.92 (1H, t) , 9.10 (2H, br) , 9.26 

(2H, br) 

mmm 3 0 

4- (4 -T-tr M $ YJA/V^Vy- 1 -ijjUtf-M — N— [2- (3- 

7;v;7i/ + y) xfjl/] KyXTi K — h U 7 to* uWffl&<D'&J& 

N- [2- (3 -7 ^ VJ 7 x 7 + •» x^U] - 4- (^7f>-l-* 

A/#-AO ^>X7 $ K — h U 7;M-ogfcS£& 5 9 7 mg ( 1 . 51mmol 

) ^y-;H2mlt:g«IU h'JiW7;>lml (7. 8mmol) 

7 0 
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% jl^jU y^YJiy-Y J£®£ 3 8 0 mg(0. 7 6 4 mmo!)^te 

JRS 23. 3mg ( 0. 035 mmol) JR$ 2. 3% 
MS (ESI, m/z) 437 (MH+) 

H-NMR (DMS0-d6) 6 2.30 (3H, brs) . 3.10-3.25 (2H, m) , 3.40 
-3.80 (8H, m) , 4.24 (2H, t) , 7.30 (1H, d) , 7.39 (2H, d) 
, 7.52 (1H, d) , 7.55 (2H, d) , 7.95 (2H, d) , 8.70 (1H, t) 
, 8.87 (2H, brs) , 9.22 (4H, d) 
XffifflS 1 

N- [2- (3-7;^;7x;+-» xf-yl/] - 4-T i SOXT i K ~ 

Jim i 

N- [2- (3-y7;7x; + -» - 4-7;;^>X7; K©£j£ 

3 - (2 -T S 7 x a;>«/- h 'J;l> i£8?i&4. OOg (20. 4m 

mo 1) £i^fvU*vl/AT i K5 0ml icjgPU h'Jif;V7;>6. 2m 
1 (4 3. 8mmol), '<77 5 /£M#$2. OOg (14. 6mmol) 
. 1-t Kn*->^>Vb 'J7'/-;H. 9 8 g (1 4. 6mmo IK 1 - ( 
3 f-yl/T i 7 7"Pt» -3-xf;^M'^; K&8?&2. 80g ( 

14. 6mmo 1) Z0V-ei]QZ_, Ifit-ftJIftLfc, ISxf^llliSI 
£ LHtftlc:|£oT*y!Lfc©-& i"MWo7h ^ 7 * -T?*MB!L-c£IIfb 

7 1 
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JRS 1. 6 9g(6. Olmmol) W 29% 
MS (ESI, m/z) 282 (MH+) 

H-NMR (DMS0-d6) <5 3.58 (2H, q) , 4.15 (2H, t) , 5.61 (2H, 
br) , 6. 54 (2H. d) , 7. 32 (1H, d) , 7. 38 (1H, d) , 7. 44 (1H, 
s) , 7. 58 (2H, d) , 7. 95 (1H, s) , 8. 19 (1H, t) 
X*I2 

N — [2- (3-7v^;7xy + -» -4-7; 7^>X7i K ~ 

N- [2- (3->7;7x;+-» Xf"A>] - 4-7?;^>X7; K 1 1 0 

mg (o. 3 9mmo i) &tn%mnti. mmmixm tmmommzm^ 

4XS 4 5. 5 mg (0. 087 mmol) W 2 2% 
MS (ESI, m/z) 299 (MHf) 

H-NMR (DMS0-d6) 6 3.21 (2H, br) , 4.38 (2H, dd) , 7.19 (1H, 
s) , 7.34 (1H, d) , 7.36 (1H, s) , 7.42-7.60 (5H, m) , 8.42 
(3H, br) , 9.34 (2H, br) , 9.54 (2H, br) 

. mm 3 2 . 

N- [2- (3-7;^/7x; + -» xfjl/] - 4- (7i-;l//^>Xil/* 

-JUT iJ) KyXT i K h U ^^PfflFBHSO^iifc 

111 

N- [2- (3-i/yy xf;i/] -4- (7x-;M^yxw- 

4-7$/-N- [2- (3-y7y7x/ + -» x.^;l/| ^>X7; K 6 7 
Omg (2. 3 8mraol) ^-^y f ;l/t<^A7 ; Fl OmlC^U vM 7 
7 p nh°^x.^7i/T^ 70. 4 2ml (2. 3 8 mm o 1 ) , a - h ;Ux. >x;l/* 
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-frt u ij K4 5 4 mg (2. 3 8 mmo 1 ) £ 0 tTJtox.. 1 3 tiffflmftLtz 

0 mg (0. 4 6 mmo 1 ) 19% 
MS (ESI, m/z) 436 (MH+) 

H-NMR (CDC13) 6 3.70 (2H, t) , 4.10 (2H, t) , 4.79 (211, s 
) , 7.10-7.19 (2H, in) , 7.20-7.28 (2H, m) , 7.30-7.40 (5H, m 
) , 7.48 (2H, d) , 7.51 (2H, d) 
XfS2 

N— [2- (3 — T i : J J 7 j. J 3ri/) x.*)V\ -4- (7i^W^>XW- 

N- [2- (3-i/777iy+i/) -4- (7x-W^XM 

-JVT I J ) < >X7 $ K 2 6 1 m g ( 0 . 6 mm o 1 ) f^fcTk?^ 3 0%f 

LT^/:II^7>t-7^1 0%#Wf£ (w/v) i^/-;U^l 0ml 

iC^U h U VyU^Dft^O. 1 %^r*-3 (v/v) . TKiT-lr h >J ;U 

ftft 71. 7mg(0. 127mmol) J|X^ 21% 
MS (ESI, m/z) 453 (MH+) 

H-NMR (DMS0-d6) 5 3.69 (2H, t) , 4.19 (2H, t) , 4.53 (2H, 
s) , 7.20-7.40 (11H, m) , 7.84 (2H, d) , 8.64 (1H, t) , 9.10 
(4H. d) 

m.mm 3 3 
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N— [2- (3-7^;7x;+-» xfjl/] -4-7i;+^^X7; K 

4-7x7+ ->£Mg£ 296mg(l. 4 mm o 1 ) n a ^ ^ > 1 0 

mllzmPRZ-tts hijxf^7;>0. 56ml (4. 2 mm o 1 K l-(3 
-yyw^ypfyl/) KM2 9 5 mg (1 

. 5mmolK 1 -t Ka + 'X>7h 2 0 8 mg (1. 5mmo 

1) x 3- (2-7;yi^'» h ';;UJgi?ig2 7 7mg (1. 4m 

mo 1) £Jn;U. 1 6B#p B W#Lfc 0 RJBRfcjJafllHRU TO^^^tttiJ L 

•7/* ->-7 A-p^M, *&£S*LTfi&ftfcM4&*£Slte0!l 1 XH6 ip« 
©»ff!C|toT*Wfc^**»fco IRS 3 6 Omg (0. 7 4mmo 1) JR 
$ 5 3% 

MS (ESI, m/z) 376 (MH+) 

H-NMR (DMS0-d6) 6 3.67 (2H, dt) , 4.21 (2H. t) , 7.01 (2H, 
d) , 7.07 (2H, d) , 7.18 (1H, d) . 7.30-7.48 (5H, n) , 7.53 

(1H, dd) , 7. 88 (2H, d) , 8. 70 (1H, t) , 9. 23 (2H, br) , 9. 29 

(2H, br) 

mtkw 3 4 

N- [2- (3-7^;7i7 + y) if^] -2- [N-^^-N- (fcf 
i) : Jy- 4 —4)V) 7;y] 7th7; F — b 'J7;l/tnft|{g©M 
Xfil 

[N-7 f-;i/-N- (fj 4 -i^u) 7^y] fFg?^f-;u©^ 

4-7Pnf'J-7>ng ( 1 1 3mmo 1 K S /) 

1 7 g ( 1 1 1 mm o 1 ) s h 'J xf-/U7 ;>47ml (3 3 3mmol) ^ 
•> U > 3 5 0 m 1 * 1 3 0 °CU 2 4 B*RM1# Lfco ftBtxf^lllimSili 
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J|X* 1 . 2 8 g ( 6 . 5 9 mm o 1 ) 6 % 

H-NMR (CDC13) 5 1.26 (3H, t) , 3.09 (2H, s) , 4.17 (311, s 

) , 4.24 (2H, q) , 6.49 (2H. d) , 8.25 (2H, d) 

M 2 

[N-^f^-N- (fc?»J5>>-4— OU) 7;;] m lS»lft©#fifc 
[N->f-;U-N- (h°'J i?y- 4 7;7] iixf;H . 2 8 g ( 

6. 6 Ommo 1) £^**U->3 0ml \^&SS6l2 6 m 1 &1ja?L 

N 9 5°CT2 Ol$HiK*Hftx *tSE*«EE9*LT*Hft^ft«-#fc„ 

iR* 1 . 2 4 g ( 5 . 1 9 mm o I ) « 7 9 % 

H-NMR (DMS0-d6) 6 3.19 (3H, s) , 4.48 (2H, s) , 7.03 (2H, 

brs) , 8.30 (2H, brs) 

XfI3 

N- [2- (3-7;i^;7i; + i/) ifvl/] - 2- [N-y^U-N- (fcf 
'J 4 7 ;y] Tth7 ; K z h 'J 7;i/tnMoM 

[N->f-;u-N- (fcf>j 4 -- f;l/) T ~ y] m' i£®&3 0 Omg 
(1. 2 6mmo 1) . 3 - (2-7;/if^-» ^ h <J ;l/ 3 0 Omg 
(1. 5 1mmol)x h'JxWi^O. 2 1ml (1. 5 1mmolK 
l-bFD + -Xy > /h'j77-A2 0 5 mg (1. 5 1mmol)> l-(3 
- : Jt ?jlsT U/p tVb) - 3 - frtl )\s# ; J '-f $ KSSSHS 2. 9 0 m g (1 
. 5 1 mmo 1) f-yl^/UAT 5 K 1 . 3 m 1 4\ MffiT— Bfctt#Lfco 

«ft^bk*«r^try*4-y-> 2 m 1 **#U t-C^Sffc*** 3 0 %#tr (w 

/v) -;U2 m 1 *jDX.TSaT?7 HRHWMfe. i§I«ESiLTi/; 

^t£r>*-7£l Q%%m-?%> (w/v) x^;-;l/M2mli:gl!ilLT 

7 5 
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'J7Wd^0. 1 (v/v) . TktT-tr h-h 'J/U©^/§^ 

o 

JR* 185mg(0. 281mmol) JRsjs 22% 
MS (ESI, m/z) 328 (MH+) 

v 

H-NMR (DMS0-d6) 6 3. 24 (3H, s) , 3. 50 (2H, t) , 4. 10 (2H, 
t) , 4. 30 (2H. s) , 6. 99 (2H. brs) , 7. 31 (1H, d) , 7. 33 (1H 
, s) , 7. 40 (1H, d) , 7. 57 (1H, t) , 8. 25 (2H, brs) , 8. 56 ( 
1H, t) , 9. 38 (4H, d) 
3 5 

N— [2 - (3 -T $ -^7i7 + '» - 4 - [ (b°U : Jy- 4 --f;b 

) 7iy] OXT 5 K — h ij y^P^SJ^©^ 

111 

4 - [ ( t° y i? >- 4 - >r ;u) r $ y ] 

4-^PPbf'jy>4. 5 7 g (3 1 mmo 1) , 4-7i;$lfiif^ 
5. 03g (3 1mmol)^+->l/yi0 0ml«§t h'Jif^T; 
>1 2. 7ml (9 2mmo 1 ) ^Q/L 5 0 ^FalMSM L SflESiSL S 

JR* 360mg(l. 49mmol) JRJfc 5% 

H-NMR (CDC 13) 5 1.40 (3H, t) , 4.37 (2H. q) . 6.95 (2H, dd 

) , 7. 19 (2H, dd) , 8. 03 (2H, dd) , 8. 38 (2H, dd) 

7 6 
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N— [2- (3-^77-7*7*^) i^yU] -4- [ ( h" 'J y >- 4 -- f ;U) 

4 - [ (f'J y>- 4 --f/W) 7 ^ J\ 3eJMfflt*fVH 8 Omg (0. 7 4 
3mmol) ^gii?5ml«$^ 7 0 "Ctrl 5B5BHit#Lfco 

^^Poy^>5mli:gi?$t, hiJxfy|/7;>0. 23ml (1. 
6 4mmo 1) % 1 - (3 - *J /• I J 7°n t?7l/) -3 -x.^;U;*;yb5i-:y^ 

^ Kig®?±g 1 5 6mg (0. 8 2mmolK 1-t Kn+M> , /MI7 > /- 
0 8mg (0. 8 2mmo IK 3- (Z-7;;ih*-» OV-HJ 
>1<JWfc7k*»*Sl 99mg (0. 82mmol) 1 6 l$|lfl8fc#Lrt:o S 

JR*99mg(0.27mmol) W 3 7 % 

H-NMR (CD30D) 6 3.78 (2H, dt) , 4.23 (2H, t) , 7.06 (1H, dd 

) , 7.25-7.40 (6H, m) , 7.85 (2H, dd) , 8.19 (2H, dd) 

JM3 

N- [2- (3-7;^;7x;+'» xf^/] -4- [ (fcf'J *Jy— 4 —4)\> 

N- [2- (3— >7; 7x/+^) xf;l/] - 4- [ ( fcf U 5> >- 4 -4)1 
) 7*7] ^>X7 5 K9 5mg (0. 2 7mmo 1) ^S^IfefV ^PfK 
®»ft*cfl6oT«JHft^«*»7to JR» 5 lmg (0. 0 8mmo 1) JRsjs 

3 2% 

MS (ESI, m/z) 376 (MH+) 

7 7 
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H-NMR (DMS0-d6) 6 3.68 (2H, dt) . 4.24 (2H. t) , 7.24 (2H, 

d) , 7.30-7.37 (2H. m) , 7.39-7.48 (3H, m) , 7.53 (1H. dd) , 

7.98 (2H. d) , 8.12-8.26 (1H. n) , 8.34 (2H. d) , 8.80-8.89 
(1H, m) , 9. 16 (211, br) , 9.33 (2H, br) 

m&m 3 6 

N- [2- (3-7;^77xy+y) - 4- (N-^ f-)\/iiA,'<*<{ 

Xgl 

N- [2- (3-«>7/7x; + -» x -4- (N - / *f-)V1] )W<*4 )V 

) K©£l& 

4 - [N- [2 - (3 -*s7 J-7 x.f-JV\ jj/U'<*<{ jV] gcJL#& 

1 5 Omg (0. 4 8mmo 1 ) . * n nit^^l/ 5 2 m g ( 0 . 4 8mmo 
IK hijxf;i.7i>0. 5ml (aBSHftK 4 0 %^&y y ^;UT $ >7k^?£ 

3 m i zm^xmrnm 3 ig 2 tmmiz LTagMm. 

«RS 8 7mg(0. 27mmol) W 5 6% 
H-NMR (CDC13) 5 3. 05 (3H, d) , 3. 90 (2H, dt) , 4. 20 (2H, t) , 6. 20 ( 
lH.br) ,6.61 (lH.br) ,7.15 (1H. d) ,7.17 (1H, s) .7.27 (1H. d) ,7.39 
(1H, t) , 7. 83 (4H. s) 

urn 2 

N- [2- (3-7^77x; + -» xf;l/] -4- (N-^f;W^^^ 
J\y) OX7 i K h'J7;l/toSi!©M 

N- [2- (3 ->7/ 7x;+-» xf;l/] -4- (N-^ ^yU*yU/<-t-T;l/ 
) K>XT J F8 3mg (0. 2 6mmo 1 ) £ffl^T|£&fc0l] 3 If! 3 <b|H)^{C 

6 8mg(0. 15mmol) JRip 58% 

7 8 
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MS (ESI, m/z) 341 (MHf) 

H-NMR (DMSO-d6) 62. 80 (3H. d) , 3. 70 (2H. dt) ,4.20 (2H. t) . 7. 34 
OH,d) ,7.39 (1ft d) ,7.40 (1H, s) ,7.54 (1H, I) .7.88-7.94 (4H.n) ,8 
. 54 (1H, d) , 8. 82 (1H, t) , 9. 05 (2H, br) , 9. 28 (2H, br) 

mmm 3 7 

N- [2- (3-7;^7x; + /) xf-,1,] H-7x_/K>X7; K 

4-7xx;U£,t#8U 3 2mg (0. 6 7mmo I) 5-^dd^>i o 
m 1 IZ®M$^ bV^,U7i>0. 2 8ml (2. Ommol), 1 - (3 
-VtTfrTXJ-ruMV -Z-^jVUj^j^i mmi 4 lmg (0 
. 7 3mmolK 1 -b Kp + ^>V> y 7 «/-^5 9mg (0. 5 9mm 
0 1) . 3- (2-7;;x|>^) OV-bVjUimi&l 3 2 mg (0. 6 

7mm 0 1) zim^ 1 smmwuu frfemtTkimmL mt^j^m 

i«©^l«.tiS|^^i fco iR« 3 0mg(0. OSmmol) 
« 8 % 

MS (ESI, m/z) 360 (MHf) 

H-NMR (DMS0-d6) 6 3.89 (2H, dt) , 4.25 (2H, t) . 7.31-7.45 
(3H, m) , 7.48 (2H, d) , 7.52 (1H, d) , 7.54 (1H, dd) , 7.73 
(2H, d) , 7.78 (2H, d) , 7.98 (2H, d) , 8.82 (1H, t) , 9.15 
(2H, br) , 9.33 (2H, br) 
3 8 

N- [2- (3-7^;7W + i/) i^U] -4- 
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4-v/?o^i/;i/$,|#il 3 6mg (0. 6 7mmol) N i>y^;U*7U 
A7; K 5 m K N-y U > 0. 0 7 m I ( 1 . 3 4 mm o 1 ) 

^T?PD«if;H. 10ml (0. 6 7mmo 1 ) £in;L3 0#«#L 
/■Co IsiaTv 3 - (2-7; J s. h*-» OV— h 1 1 3 2mg (0 

. 6 7mmo 1) Zljax., MUi^M LT 1 m$mWLtz 0 Kfcfc£fr'ZftfRU 

iR» 4 0mg(0. 0 8mmol) JR$ 12% 
MS (ESI, tn/2) 366 (MH+) 

H-NMR (DMS0-d6) £ 1.18-1.51 (5H, m) , 1.45 (9H, s) , 1.65 

-1.78 (5H, m) , 2.52-2.63 (1H, m) , 3.65 (2H, dt) , 4.21 (2H 

, t) , 7.25-7.37 (3H, m) , 7.39 (2H, d) , 7.54 (1H, dd) , 7.79 

(2H. d) , 8. 68 (1H, t) , 9. 15 (2H, br) , 9. 34 (2H, br) 

mmm 3 9 

N— [2- (3-7;^;7t; + -» sc^ju] - 4- *J >- 1 -X/U 

Igl 

4- (4-y h*->rtyM^u<y4f>;*;u*^-;l/) - fcf^v s>>- 1 -#/U** 
>g? t-y^i/©£j& 

1 -7WUtf;>j& t-7f;H0. 67g(57. 3mmol) 
=J-JU*JI>2*7 5 K 1 8 0mlC@»U 5>-f 77p tVUif-^T ^ > 1 0 
ml (5 7. 3mmo 1) s fcitf^^ f^A7; F2 0ml l:^L/:4 
-3- K-O-fer^X/l/^yl/? p 'J K 1 7 . 3g (57. 3mmol)£0°C 

8 o 
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4 -3- K^>-tr>x;U*^.;U) - t'^ *j >- l —fiA,tfy& t -7*/l/ffi 
Hl^li/Co C©ffl»!ft|^y>f;l/jh;bA7 5 Kl 5 0ml tCigflPU 

^>7A (I I) 750mg(3. 5mmol), ^;-;b55ml (1. 39 
m o 1 ) s h U ;>I 9ml ( 1 3 9 mm o 1 ) *m^-m*Mm&E 

T2 31^9 otTSniu mwitzo wm^ju^mmmmtL^-mz^^x 

iR« 4. 3 0 g ( 1 1 . 2 mm o 1) W 2 0 % 

H-NMR (CDC13) 6 1. 42 (9H, s) , 2. 98 (4H, t) , 3. 51 (4H, t 

) . 3. 97 (3H, s) , 7. 82 (2H, d) , 8. 20 (2H. d) 

IS 2 

4 - (4 -ftjumfisKy-b? yxJl^—jU) - M^-jy- i -#;l/*";/8§ t 
-7^U©£-j& 4- (4-y h + -t°^5 
»y-\-ijfrtfl/tiL t-7f-A>i. 30g (1 1.2mmol)^;;- 
;H5mK THFHmlWU 1 8J£*iMb:*- h U -7 ATkStt 1 7 m 1 

1RJI1. 41g (3.8mmol) iR$ 34% 
MS (ESI, m/z) 398 (M+Na+) 

H-NMR (CDC13) 5 1. 41 (9H, s) , 3. 02 (4H, t) , 3. 52 (4H, t 
) , 7.84 (2H, d) , 8.24 (2H. d) 
Xg 3 

4- [4- [N- [2- (3-i/7;7x;+-» J^l/] rt/l"<*-f ;U] 

(4 -#;U*'*S^;/-tr>x;l/*— ;U) tX7^>-l-/jM:>6t t 

8 1 
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f-;H. 4 1 g (3. 7 9mmo 1) £i> * =f-)V*)Vl+T I K4»«#U 
h'jx^yUT^>l. 3ml (9. 2 5mraol)> ^dd||?i^0. 3 8 
ml (3. 9 5mmo 1) fcin* 5#HHt#Lfc». 3 - (2-7;;x^y 
) ^y-/=. K "J ;H . 0 2 g ( 4 . 6 1 mm o I ) &)}UZ-tz 0 gMKmLX 2 H# 
IBHlftLfcks ljfi3fettB»T?#RLBlFi«xf-yu-l?«lHl, JK£i:S6oTfelLSi 

iKfi 1. 88g(3. 66mmoI) JR$ 9 7% 
MS (ESI, m/z) 537 (M+Na+) 

H-NMR (CDC 13) 6 1.40 (9H, s) , 2.97 (4H, t) . 3.49 (4H, t 

). . 3. 91 (2H, dd) , 4. 19 (2H, t) , 7. 03 (1H, t) , 7. 14 (1H, d 

) , 7.17 (1H, s) , 7.27 (1H, d) , 7.38 (1H, d) , 7.78 (ZH, d 
) , 7. 98 (2H, d) 
Ig4 

N- [2- (3-7;^y7x;+-» i^] - 4- (fc^ *Jy- 1 

[4- [N— [2- (3->7;7i;*-» 3.f-JV\ ijJW^J )V] <y-{? 
>x;U*^;i/] t°^^>- 1 t-zf=f-)\/\. 8 8g (3. 6 6 
mmo 1) £4&^frfbk*££t?i>**1J->0. 9 2ml (3. 6 6mmol 
) tMEftU *C^8Mt**£3 0%#t; (w/v) i^y-^Hmiait 

6 (w/v) x^;-;l/M5m ltefcJSPL-OBrei 7 U^St^L/co 7§&£ 

5 (v/v) . 7K«!:7-tr h- h «J ^©jB^«ire»ttJ U §ffl®77^^ 3 > 

8 2 



WO 98731661 PCT/JP98/00176 

IK* 7 3 6 mg(l. 12mmol) JR*£ 31% 
MS (ESI. m/z) 432 (MH+) 

H-NMR (DMSO-d6) 6 3.12 (4H. d) , 3.20 (4H. d) , 3.70 (2H, 

dd) , 4.22 (2H. t) , 7.32 (1H. d) , 7.38 (1H, s) , 7.40 (1H. 
d) , 7.54 (1H, t) . 7.90 (2H, d) , 8.14 (2H, d) , 8.60 (1H, 
brs) , 8. 95 (1H, brs) , 9. 15 (4H, d) 



8 3 
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nmw 4 o 

4 - ( 4 -T-tr MS 1 -X ;U) — N — [ 2 - (3 - 

N- [2 - (3-7;^y7x7*y) xf-yl/] - 4 - (t'^'Jy- l -xa< 
t.-yl/) ^>X7; K lF'j7MnSil2 4 0mg ( 0. 3 6 4 mm o 1 ) 
^x^y-^SmlC/giU F'Jif;i/7i>0. 2 7ml (1. 8 9mmo 
7th^;/-h i£g?i&9 5 mg (0. 7 6 4 mm o 1 ) %1)U 

vyjv^^mm^o. i%<sfti-z> (v/v) Tkir-tr h vjwm&mmx* 

1. 13mg(0. 16 lmraol) W 4 4% 
MS (ESI, m/z) 473 (MH+) 

H-NMR (DMS0-d6) 6 2.18 (3H, s) , 3.05-3.18 (4H. m) , 3.58- 
3.68 (4H, m) , 3.75 (2H, t) , 4.44 (2H, t) , 7.31 (1H, d) , 
7.39 (1H, s) , 7.41 (1H, d) , 7.54 (1H, t) , 7.88 (2H, d) , 
8. 12 (2H, d) , 8. 68 (1H, s) , 9. 05 (1H, t) , 9. 28 (4H, d) 

mmm4 1 

N- [2- (3-7;^;7x;+-» x.^/U] - 4- [ (b° V i? y- 4 

xmi 

4- (4 -3- p^v^) ¥>)yy(D&f& 

A-^yyjU^V Vy5. 0 g (3 Ommo 1) Zffitt 3 0ml iZfeMZit. M 

Sft^3. 53ml (65 mm ol). 3-7^2. 99g(ll. 8mmo IK 

3-7»h'J-)Al. 17g (5. 9mmol)m 7 0 °CT 2 0 tiffflm 

8 4 
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^>M^2@L/:o »jBE«"S* LT»«5>*lA:gSB«»£ > 'J * 5 A * D -7 
JRS 2. 7g(9. 2mmol) ^ 3 1% 

H-NMR (CDC13) 5 3.91 (2H, s) , 6.92 (2H, d) , 7.07 (2H. d) , 
7.64 (2H, d) , 8.50 (2H, d) 

urn 2 

■4 - (4-3-hX>i?;i/) t>jy>l. 03g (3, 4 9mmol)£^> 
f;^^A7; Kl 5mli:»iSt, ^7^fA3 9mg (0. 1 8 mm 
o 1 ) N MJ xf^7 5 >0. 97ml (6. 98 mmo 1 ) , > -yU 
2. 82ml (69. 8mmol) &1mx^ —&<tM&ft&T. 7 0 °C~C 6 

JRfi 6 3 Omg (2. 7 8 mmo 1 ) W 7 9% 

H-NMR (CDC13) 5 3.91 (311, s) , 4.02 (2H, s) , 7.08 (2H, d) , 7.24 

(2H, d) , 7.98 (2H. d) , 8.51 (2H, dd) 
III 3 

N — [2 - (3-y7y7i7+y) J^U] - 4 - [ ( hf U i? >- 4 -<f )V) 

4 - [ (fci'J 4 --fyU) >f;H 3^2 6 2 mg (1 . 15m 

m o 1 ) £*80tt 5 m 1 K»flP3-t»\ 7 0W1 5 mfilW.ftLtz 0 jSjK^S* L 

Tf#£nfc8SS0!l£y * P p / * > 5 m 1 (3^j#$i±, h 'J x^yUT ^ > 
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u - 2 4m] CI. 73mmo 1) , j_ (3 

*****#s;*5 Kigg&i£ 2 4 3 mg (J 27m „ 

s u - 2 7mmo 1) , i - t KD i 

*" y) ^ yy ~^^mm 3 0 8 mg (i 27mm IW , 

*« 3 2 0mg (0. SOmmol) m 7 1% 
H— NMR (CDCI3) i 3 . 89 

• UH, s) , 4. 18 (2H, t) 

6. 46—6. 57 '(1H, B ) _ 7. 16 «„,,., ^ ^ ^ ffl ' 

*- 7 - 39 <*«>.T.»4. „ 
I*§4 

^ 1 70mg (0. 45mm 0 ]) 74 * 

MS (ESI, m/z) 375 (MHt) 

"•'•^■« «,,),,„ aB , ddK7M w<k7b > 

<* (3H. W , 6 .08 « br) . 9 . 28 (2N _ 

3»H 2 
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. z y g (io mm o I ) lz h 'J xfyi/ 
'KM 2. 6g(9 mmo i) ^ 90% 

H-NMR CCDC13) 5 1.25 (6H, t) . 3. 20 (2H, d) , 4.02 (4H, dq) , 

7.39 (2H, d) , 8.00 (2H, d) 

XH2 

4-bX.J K>1. 0g( 5 . 0 mmo l)lcMJx^ 7 , >2i 7mJ 
(20. 0rn mo i)^- t -^ w _ Mi 84g(g 45mm 

*-4-e«.; ** T% *» ft? -M;^2 4 img (6. Omm 

ol) tfh5tKD75>80ml, 4- ,J , M ^ £ 

1. 2 6g(3. 8mmol) JR^ 76 % 

8 7 
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H-NMR (CDC13) 6 1.48 (OH, s) . 2.38 (2H. dd) . 2.44 (2H, dd) . 

3.42 (2H, dd) , 3.53 (2H, dd) , 3.89 (3H. s) , 6.39 (1H, br) , 

7.24 (2H, d) , 7.98 (2H, d) 
IH 3 

N- [2- (3->7;7 t y + y) jLf-ju] -4- [ (i- t -y^^ 

4- [ (1 -t-7-> + i/^;U^;b t ^iJ^>-4-^,; f .- >) /^A<] £ 
m#i^^l/3 3 1mg (1. 0 mmo 1 ) {c 1 ^Tkg?^ Mi >>A 6 m K 
x* y -;n 8 m 1 1 8 *ffi|# tfc. 1 ttttOTCfttte L 

T#£ttfc8H4SMc*&T\ f ^ 7 5 K 5 m K N - > f^*** y 

>0. 2 2ml (2. Ommo 1) N ^upfix^o. l Oml (1. Om 
mo 1) £Anx.3 0#if#Uc o ®MT, 3- ( 2 - 7 ?;ih^) ^-/z 
l> ') m4t7km& 2 4 3 m g ( 1 . 0 mm o 1 ) £Jn*. % m&izm LT 1 BMB 

JR* 309mg(0. 67mmol) JR^ 67% 
H-NMR (CDC13) <5 1.48 (9H. s) , 2.35 (2H, dd) . 2.44 (-2H, dd) , 
3.41 (2H, dd) , 3.52 (2H, dd) , 3.89 (2H, dt) , 4.18 (2H, t) , 
6.37 (1H, br) , 6.51-6.60 (1H, m) , 7.17 (1H, br) , 7.23-7.29 
(1H, m) ,7.39 (1H, dt) , 7.74 (2H. d) 
1*14 

N- [2- (3-7;^7x; + y) - 4- [ (tXy 4 -^ 

8 8 
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N — [2 - (3-->7V7 Ji^U] - 4 - [ ( 1 - t -7 h*-->*>/U 

^;Ut*^'J 4 ->f iJfV) /f-yp] OX7 ;K2 3 0mg (0. 5 0 

mmo 1 ) ^tb^!4i U HSfS^I 1 Iff 6 kmftOVkmz&i-C&J&it&bZ: 

IRS 190mg(0. 31mmol) iR* 63% 
MS (ESI, m/z) 379 (MH+) 

H-NMR (DMS0-d6) 5 2.42-2.68 (4H, m) , 2.99-3.24 (4H, m) , 
3.68 (2H, dt) , 4.22 (2H, t) , 6.53 (1H, s) , 7.24-7.43 (6H, n) . 
7. 56 (1H, t) , 7. 88 (2H, d) , 8. 77 (3H, br) , 9. 17 (2H, br) , 
9.30 (2H, br) 

mmm 4 3 

N— [2- (3-7;^/7x;+-» 3-=f-)\A - 4 - [ (f^U -4 

)V) y f-AA lyXT ;F — h U 7yi/*oilF»Ja©^ 

Xgl 

N— [2- (3-->777 1 ; + -» xf;l/] -4- [ (1 -t-7"h*->A;l/ 

«K— ^utr^ 'jyv-4-^;i/) y <>X7 5 k©£jS 

4 - [ (1 - t -yh^y^^-^txij s>>- 4 --f 'Jr^) y £ 
lf^f;M3 4mg (1. SimmoDC, 1 0%^7^^A-^|9 5 
rag, y^y-;U2 0ml fcftix.. 7k*#£Tl 5B£fffl«#Lrt:o Hr^ 

»«*9*LT»&nfc»94»»c 1 SfeklMb*- h y ^ A 4 m U jl* y - 

;b 6 m i ^adx., 1 8 mr B mwLtz 0 Kmmz 1 ss^T^ttic 

SftHCfcftT* ^y^U7h;UAT$ K 5 m K N - y fvU^/U* 'J > 0 . 2 2m 

1 (2. 0 mmo 1 K ? n a¥&x.?jl 0 . 10ml ( 1 . Ommol) 
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mmi& 2 4 3 mg (1. Ommol) fcfln*., IfiCKLT 1 mHMWLtz 0 K 

"> U *7 f7U*7 7^707^/57^ -TttfilLx *B{b^5*fifco 
JR4 296mg(0. 64mmol) iR^ 49% 
H-NMR (CDC13) 6 1.10-1.19 (2H. m) , 1.45 (9H, s) , 1.58- 
1.78 (3H, m) , 2.59 (2H, d) , 2.61-2.69 (2H, m) , 3.89 (2H, 
dt) , 4.00-4.13 (2H, m) , 4.18 (2H. t) , 6.46-6. 55 (1H, m) , 
7.17 (2H, br) , 7.18 (2H, d) ,7.27 (1H, dt) . 7.71 (2H, d) 
X^2 

N — [2 - (3-7;^77x; + -» -4- [ ( 'J : J >- 4 -- f 

7U) / ^7U] OX7 ; F r. h U 7;M-pft»Jt©£jER 

N— [2 - (3-->7/7x;+-» - 4 - [ ( 1 - t -7 r-*->*7 

7U*-^;L/ »J 5? >- 4 7t>) y f-yl/] OX7; K2 3 Orag (0. 50m 
m o 1 ) *m&t Ls Hffiffl 1 Ig 6 tmkoWfetefc^TMib&tatttzo 
JRft 1 9 Omg (0. 3 1 mmo 1) 6 3 % 

MS (ESI, m/z) 381 (MHO 

H-NMR (DMS0-d6) 51.21-1.41 (2H, m) , 1.62-1.74 (2H, m) , 
1.77-1.93 (1H, n) , 2.59 (2H, d) , 2.70-2.89 (2H, m) , 3.05- 
3.32 (2H, m) , 3.66 (2H, dt) , 4.21 (2H, t) . 7.28 (2H, d) , 
7.30-7.36 (1H, m) , 7.37-7.43 (2H, m) , 7.54 (1H, dd) 7.81 (2H, 
d) , 8.18-8.36 (1H, m) , 8.51-8.64 (2H, m) , 8.68 (1H, t) , 
9.22 (2H, br) , 9.29 (2H. br) 
tttflj 4 4 

9 0 
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N- [2 - (3-7;^;7 I y+-» ^)V\ -4 - [ ( 1 -T-tr h-f S hW 

N- [2 - (3-7; ^7W*y) xfA/] - 4 - [ (b'^'J 4 - 

-f'Jfy) /i-jW] OX7; K — h- 'J7JM-Dffls»$69. 9mg(0. 02 
mmo 1) ^y-/l/Zmli:S^^ h'JiW; VO, 0 2ml 
(0. 1 5mmo 1) xWth^ i^- h^4mg (0. 0 3mmol) 
tin*.. 1 5^»L/c 0 &&£S4LT&bnfcgSe«l£*$'* K-r->^S 

K'j7;UtD^o. (v/v) s 7KiT-bh-h«;-rt/©S^» 

JlXft 8. 4mg (0. Olmmol) JR$ 79%. 
MS (ESI, m/z) 420 (MH+) 

H-NMR (DMSO-d6) 52.31 (3H, s) , 2.54-2.66 (3H, m) , 2.68- 

2.75 (1H, m) , 3.55-3.66 (4H, m) , 3.67 (2H, dt) , 4.22 (2H, 

t) , 6.50 (H, br) , 7.29-7.44 (5H, m) , 7.53 (1H, dd) 7.86 (2H, 

d) , 8. 56 (1H, br) , 8. 74 (1H, t) , 9. 16 (1H, br) , 9. 20 (2H, 
br) , 9.28 (2H, br) 

mmm 4 5 

N- [2- (3-7;^;7xy+-» xf*] - 4- [ (1 -T-tr i K-f 

AS) KyXTi K ~ h- U 7;M-pBfiS?£©£fjfc 

N— [2 - (3-7; ^;7x/+-» xf;l/] - 4 - [ (tf^'J 4 - 

-f'Jf» ^f;H ^>X7; F ~ h 'J7;U*o$&i£l Omg (0. 0 2m 

mo 1) ^i^-^2mli:M^< h'JifA7 5>0. 02ml 

9 1 
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(0. 1 5 mmo 1 ) Jc.f-;UT-fe b4 i?- h%Bft&4mg (0. 0 3mmol) 

JRS 6mg (0. 0 1 mmo 1) » 5 6% 
MS (ESI, m/z) 422 (MH+) 

H-NMR (DMS0-d6) 51.21-1.35 (2H, n) , "l. 59-1. 62 (2H, m) , 
1.83-2.00 (1H, m) , 2.24 (3H, s) , 2.59 (2H, d) , 2.94-3.20 

(2H, m) , 3.66 (2H, dt) , 3.80-3.92 (1H, m) , 3.96-4.08 (2H, 
m) , 4.21 (2H, t) , 7.24-7.43 (5H, m) , 7.53 (1H, dd) 7.81 (2H, 
d) , 8. 48 (1H, br) , 8. 68 (1H, t) , 9. 03 (1H, br) , 9. 15 (2H, br) 

9.28 (2H, br) 

mmm 4 e 

N- [2 - (3 -T ; J J 7x7 *>0 xfvl/] - 4- ( 2 - 1 H - ■< X 9 V 'J 
ju) KyXT ;F ~ h 'J 7;1/^dM^©^ 

urn I 

4 - ( 2 - 1 H- ■< i V 7 V Jl) xf^i^fM^ 

4- (2 — r $ *V»J y- 2 -JJV) xf;bxxf^5 0 0 mg 

(2. 3mmol). 1 0 *f/*5 A -ft* 5 0 0 mg£ 2 0 m 1 4k 

T;u=f>»H»T9i^lHIinjWWlELfc. SfG^^i^^-e^L-trv^ hit 

mk, femzmm Limits® zntzo 

JR* 3 3 2 mg(l. 5mmol) W 6 7% 

H-NMR (CDC13) 5 1.40 (3H, t). 4.40 (2H, q), 7.20 (2H, s), 7.90 (2H, 
d), 8. 10 (2H, d) 
1*12 

4 - ( 2 - 1 H - if 7 'J VU) 3cM#» iS»S©^fi)c 

4 - ( 2 - 1 H--f ^ *VU ^) i^;UJix-r;U 1 6 0 mg 

9 2 
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(0. 7 4 mmo 1 ) «4m 1 fci»i8m I tftrAn.^MLfCo 3 tiftiS 

iRS 157mg(0. 70mmol) W 9 4% 

H-NMR (DMS0-d6) 5 7.82 (2H, s), 8.15 (2H, d), 8. 25( 211, d) 

XIS3 

N- [2 - (3-7;-^7xy+-» xf-A>] - 4 - ( 2 - L H - >f 5 U 

4- (2- 1H-- f l^'/U^) ScAW MSI 5 5mg (0. 7 mmo 
1) „ 3 - (2 -T $ /x h + i>) ^ >•/■=- h UA' M**»<ai9 5mg 
(0. 8ramol), 1 - ( 3 - i? J =f-)VT I J 7°o M)V) - 3 - -x-f-yl/tf; A-** 
y-f; K Wl5 3mg (0. 8 mmo IK 1 - t Kd + ->^> V* h 'J T 
*/-}Vt0?m (#7Kv 87%) 1 2 4mg (0. 8 mmo 1) . h V ^AsT 
>3 0 Omg (3. Ommo 1) ^^^nn^y^ M*^t>4 0 °Ctr 2 BFeU 

JRS 7 8mg(0. 14mmol) JRsjs 20% 
MS (ESI, 111/2) 350 (MH+) 

H-NMR (DMS0-d6) 6 3.70 (2H, dt), 4.23 (2H, 0,7.34 (1H, d.) ,7.40 
(1H, d) ,7.41 (1H, s) ,7.54 (1H, t) ,7.72 (2H, s), 8. 06 (2H, d), 8.16 
(2H,d),8.96 (1H, t) ,9.16 (2H, br), 9.32 (2H, br) 

mmm 4 7 

N— [2- (3-7; iV7x/*» x^A] - 4 -7*f-M>X7 S K 

9 3 
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4 -7tf;l/$I#i2 2 3 nig (1. 36mmol) ^^od^>1 0 
m \ IZ/gffiZ-tt, h ! Jxf;H;>0. 95ml (6. 8 0mmolK 1- 
(3 - : J* ^)VT I y^DtVl/) - 3 -x.f-)Vi])\y^'J^ I 2 8 6 mg 

( 1 . 5 0 m m o 1 ) s 1 - t K o 4- > > V h U 7 V - JU 2 0 2 m g 
(1. 5 Ommo 1) , 3 - (2-7;/x|- + y) a; y |» y ^iggfig 
2 6 9 mg (1. 3 6mmo 1) £1®*.. 1 6B*HHI#Lfco SJfc&^kT^fR 

1 Xg 6 tH*©*ff«c8feoT«ift^llf*»feo 
JRft 188mg(0. 58mmol) iRsg 43% 
MS (ESI, rii/z) 326 (MH+) 

H-NMR (DMS0-d6) 5 2.62 (3H, s) , 3.70 (2H, dt) , 4.24 (2H, t) , 

7.31-7.42 (3H, m) , 7.53 (1H, dd) , 8.00 (4H, dd) , 8.93 (1H, 
br) , 9. 11 (2H, br) , 9.28 (2H, br) 

mmm 4 8 

N - [2 - (3-7;^y7x7*-» xf-A/] - 4 -?up^>X7 $ K h 

3- (2-7; + O h y 2 0 5 mg (1. 0 2 mm 

o 1) ^'^nD/^i 0ml IzfeM^it. *^T, h U if-/U7 S > 
0. 4 4ml (3. 12mmolK 4 op^/^M K2 1 7 m 

g (1. 0 4mmo 1) *l0^s 3 0#SI#3L MmzMLX 3mamWLtz 0 
5JS***T*«? U ft»if-;ui?tttB L/co W$§£ 1 1 St^TkS? 

*«*LT»&n^M«i**»« i is 6 tmmmmm-ox^mit^m^ 

9 4 



WO 98/31661 PCT/JP98/00176 

JRfi 17 0mg(0. 3 9mmol) iRsp 38% 
MS (ESI, m/z) 317 (MH+) 

H-NMR (DMSO-d6) 6 3.69 (2H, dt) , 4.24 (2H, t) , 7.34 (1H. 

dd) , 7.40 (2H, br) , 7.54 (111, dd) , 7. 8G (2H, d) , 8.06 (211, 
d) , 8.99 (1H, br) , 9.12 (2H, br) . 9.28 (2H, br) 

mmm 4 9 

N- [2 - (3-7 = : JJ 7i/+y) y-=S-)\A - 4 -tfT-'JJ OX7 i K 

3 — t Fp+y^vXTi 'J> &Wti&<D&f& 

3 - t Fd + ^>7- h g (4 2mmo 1 ) £-^k7klt£ 3 0 %^T 

-f% (w/V) Om Uzmmt, M/ST— lft&t$ L/c 0 

U#bnf;^7>^7^3 0%#Wr£ (w/v) ^^y-;l/^5 0m 

i ^mmLxmu-c—mmwLtz^ mm^^L^mit^m^mz. 

iR* 4. 4g(25. 5mmol) ^ 6 1% 
JM2 

N- t -y" hJ-ftlJl/tf—Jb- 3 - t Fo + v"<>X7 S iS><D&f& 

3 -t Kp + ->OX7 $ : Jy lg(5. 8mmol), y-t- 

yfyl/^^^-hl. 27g(5. 8mmol)> 4 - ( V * f-JlsT i J ) 
fcTyy>24mg(0. 2 mm o 1 ) . h »J x^;uy i>l. 3 0 g ( 1 2 . 8 
mmo 1) ^y^m;l/A7; K2 0ml Ki&JSU ffiT- Pftit#L/c 0 S 

iRfi 458mg(l. 94mmol) JR^ 3 3% 
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H-NMR (DMS0-d6) 6 1.45 (9H, s). 6.95 (1H, d), 7.25 (1H. t), 7.35 (1H. 
d), 7.38 (1H. s), 8.90 (2H, br), 9.65 (1H. br) 
XII 3 

3 - (2-7;7xKy) 1>XTii?> -iM.mi&<D&f& 

N- t -7 f K'>^;i'*-^- 3 - 1 Ka^-xyXT i : Jy, t 

n- ti)w<^- b^m^mnt tmrnm 1112 tmmv 

^fptci:«9N- t -y'b^iytu^-Jly- 3 - [2- ( t -7' 

H-NMR (DMS0-d6) 6 3.20 (2H, t). 4.35 (2H, t), 7.34 (1H, d), 7.44-7.60 
(3H,m), 8. 36 (3H. br), 9. 28 (2H.br), 9.50 (2H, br) 

N- [2- (3-7;y;7x7+-» xf-;H - 4-^7-v?M>X7; K 

4-yT-iSJ&&&Wt «iil5 2mg (0. 7mmolK 3- (2-7 
$ y.xb*-» ^>X7^ -i^ieti 1 6 6 rag ( 0 . 6 6mmolK r- 

'Jxf;l/7;>1 4 2mg (1. 4mmolK 1 - t Fd + M>'/ b »J 7 V 
-vl/ (#7R, 87%) 1 1 0 m g ( 0 . 7 mm o 1 K 1 - ( 3 - ^;UT $ 
y/Pt» - 3 -x^U^A^iM I KiSMl 3 4mg (0. 7 mm o 1 ) 

7^77^-(^U hU^yU^aTO^O. 1%#Wt£ (v/vK 

T -tr h — h 'J ;UDig£&&-e&(±i U g&^|©7^-> 3 > ^^^-T 5Ci 

iK» 1 7 2 m g ( 0 . 3 mm o 1 ) 4 6 % 
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MS (ESI. m/z) 341 (MH+) 

H-NMR (DMSO-d6) 6 3. 65 (2H, dt) , 4. 20 (2H, l) , 7. 28-7. 42 (5H, m) 
,7.53 (IH, t) ,7.70 (411, brs) ,7.93 (2H, d) ,8.78 (1H, t) ,9.20 (2H, br) 
, 9. 30 (2H, br) , 10. 15 (1H, s) 

mmm 5 0 

N- [2- (3-7; yy7x/+'>) xf-;l/] -4- (l-7x/ + y*W 
-jl- 4 - t 0 ^ 'J yyl/** -» <>X7 $ K h »J 7Woftii©M 

N— [2- (3-^7;7x;^» xf;v] - 4- ( 1 - t -7" h*v/rt;U 
tf"^t/-4 -fcf^y i^u**^) ^>X7; K£4m^tt7K*££fr^:t*-y- 
>&£a'x*y-;U£ffl^T&^£tbT#fc3- [2- [4- (4-h^U^^ 
:**•>) O 7V;l/7 ; 7 ] xRy] KiifJl' ~i£g£i& 

96. 4mg (0. 221mmol) ^ o a *l7 ^ - jV 7 0. Omg 
(0. 4 4 7mmol) , ^^V7"ntVl/if;l/7^7 4 2mg (6. 0 7m 
mo 1) ^-^nn^>l 5 m 1 ^SOS^-frT^ 1 0%7>^x7£^fr 

( w /v) i^y-^ffl^T^rz£{^^T^ ^Xb&m\ K-r->*g 
> >J 7;l/;fn@^£0. 1%^-W-rS (v/v) ?K£7t hx h y yUDSl£i§i& 

1RM 5 4. 5mg (0. 0 8 8 5 mmol) 4 0. 0% 

MS (ESI, m/z) 503 (MH+) 

H-NMR (DMS0-d6) 8 1.60-2.07 (4H, m) ,3.23-4.85 (6H,m) ,4.10- 
4.21 (2H,m) ,4.63-4.80 (1H, in) ,7.03-7.58 (HH,m) ,7.82 (2H, d) ,8.55 
(1H, t) , 9. 05 (2H, brs) , 9. 23 (2H, brs) 

mmm 5 1 

(3S) -3- (4 -7 ^ VJ ^>VW /UT~ J) -4- (3 -7 S v>y 7 

9 7 
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( 3 S ) - 3 - (4-7;yy^> , /^;U7;y) - 4 - (Z-7l'JJ-J*J 
XfMl 

(3 S) - 3 - t - 7' Y* : sii)l#-)\sT I J- A - {Z-isT 7 7 x 7 +•» 

9 7 0 mg(3. Ommo IK h >) ^3-JV7 i > 0 . 4 2ml (3. Ommo 
D^fh7hFo77>15ml KJSflPU ?K#T^ p p^g^f-^U 0 . 2 9 
ml (3. Ommo 1) &1m^2 OftmmtLtzo tk£tzffith®*mm&izji 
OBfcicU jtf^{C7K3 g. Tk^t^^^ h U^A 2 2 7 mg (6. Ommo 1) 

zimTtux. i . 5 msmw Ltz 0 ccci m^mt^m^m-m^ 1 o m 1 

Wmmzmco C 7 LT^ft^&tmiS^T- h5tKo77>lZml K8# 
■U 3-y777x;-;l/2 8 8 mg (2. 41nmol), h'J7i^^ 
7^>690mg (2. 6 3mmo 1 ) . TV* : J t> )^yW : J x-^ )\> (4 0% b 
;l/i>*jft) 1. 0 5 g (2. 4'lmmo I) ^iJx.ifiT-|ilJ$L/:o 

4 5 5 m g ( 1 . 1 1 mm o 1 ) JR^S 3 7 % 
H-NMR (CDC13) 5 1.46 (9H, s) , 2.79 (2H, d) , 4.00 (1H, dd) , 
4.06 (1H, dd) , 4.41 (1H, br) , 5.13 (2H, s) , 5.56 (1H, br) , 
7.05-7.18 (411, in), 7.21-7.38 (5H, m) 
IH 2 

(3S) -3- (^-y?;^/^^;/) -4- ( 3 - >7 7 7 x 7 * -» 

9 8 
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(3 S) - 3 - t -7 V* ; s1Jl\jX-fr~r i V - 4 - ( 3 -->7V 7x y +-» 
/f^>y;M 5 5mg (I. lmmo l) ^4itM**©^t+f > 

^po^>5ml Klj&flPU 7K^T4-->7;$ISi^n'J K2 7 6 mg 
(l. 6 7mmol)s MJxW;>0. 31ml (2. 2 2mmol)£ 

JR* 2 6 0 mg(0. 5 9mmol) iR* 5 3 % 

H-NMR (CDC13) 6 2.86 (1H, dd) , 2.95 (1H, dd) , 4.12 (1H, dd) , 

4.20 (1H, dd) , 4.85 (1H, br) , 5.16 (2H, s) , 7.09 (1H, d) , 

7.11 (1H, dd) , 7.24-7.40 (7H, m) , 7.72 (2H, d) , 7.83 (2H, 

1*13 

(3S) -3- (4-7;^M> , /'f/H;y) -4- (3-75^7i; 

(3S) -3- (4-y7;^>^^7;y) -4- ( 3 - ->7V 7 x / * 
•» -fi-)\%fcKyi?)\/Z 6 Omg (0. 5 9mmo 1 ) ^r^itAM^r 3 0 %"a"W 
"TS (w/v) i^-^5mlCfc SaT?-ftJll*Lfco tt^T*««r« 
EETH*Lfc»* £fiT?7>*-7£l 0%^ir& (w/v) / 

5mi c»»LtifitiwwLfc. »a*8*LT»&nfc»a«*a-** 

-IctfU M)7;M-aTO£0. I %^?T& (v/v) 7k£7-t? h-h'J^ 

9 9 
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JR* I13mg(0. 17 6mmol) » 3 0% 
MS (ESI, m/z) 412 (MH+) 

H-NMR (DMS0-d6) 6 1.15 (3H, t) , 2.82 (2H, d) , 4.07 (2H, 
q) , 4.12 OH, dd) , 4.24 (1H, dd) , 4.72 (1H, br) , 7.33 (1H, 
d) , 7.39 (1H, s) , 7.40 (1H, d) , 7.54 (1H, dd) , 7.91 (2H, 
d) , 8.02 (2H, d) , 8.84 (1H, d) , 9.16 (2H, s) , 9.28 (4H, 
s) , 9.42 (2H, s) 
1*14 

(3S) -3- (4-7^M>^^7;;) -4- (3-7;-^7x; 

(3 S) - 3 - (4 - 7 5 VJll/VJA'T - 4 - (3-7;^7i 

^AfifA' Zh'j7Mn»S!S3 3 8 mg (0. 5 2 8 mm o 
1 ) ^iil 1 0 m 1 tcjgfc? L 4 0 °C-T? 6 WWco U#t>ft/c 

xj-T h^^-fcttU MJ7;Woft^0. 1 (v/v) 7Ki 

iR* 4 1 m g ( 0 . 067 mmol) W 1 3 % 
MS (ESI, m/z) 384 (MH+) 

H-NMR (DMS0-d6) <5 2.74 (2H, d) , 4.13 (1H, dd) , 4.24 (1H, 

dd) , 4.69 (1H, ddt) , 7.35 (IH, d) , 7.40 (1H, d) , 7.41 (1H 

, s) , 7. 55 (1H, dd) , 7. 91 (2H, d) , 8. 03 (2H, d) , 8. 81 (1H 

, d) , 9. 20 (2H, s) , 9. 28 (2H. s) , 9. 33 (2H, s) , 9. 43 (2H 
. s) 

1 0 0 
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m&m 5 2 

(3R) _ 4 _ (3- 7 ;^7xy4r-» - 3- [4- (tXijyy-4->f 

xmi 

(3R) -3-t-7'h + ->7 , 7^*-^T^y-4- (3->777x;+y) 

3. 2 3 g (1 0. Ommo 1) v h'JiW^l. 3 9ml (10. 0m 
mo 1 ) ^ff7t Fd75>5 OmlCSiU W^oflU 1 ^ 
0. 9 6ml (10. Ommo 1) *iniL2 0»iaffl»Lyto ^i:fc«ftfj**« 
?ISitaoi±L, »#k*5 g\ 7k*<b*T>*^- MJf^o. 7 6 g 

(20. 0 mm o 1 ) £?KftTin*. 1 . 5 B^jf # Ltz 0 C d iC 1 a^bk* 

7K?§^^ 20ml ^jD^a-eEJc t SfPW#L/c 0 mt^f-^itnammt l 

77>3 6mli:»»U 3-y7/7x;-;H. 9 6g(8. 0 4mmolK 
h'j7i^X7^2. 3 0 g (8. TTmmol), 7'/^^^ 

(4 0 % |>/l/xyM) 3. 50g(8. 0 4 mm o 1 ) £in;iMT?— . 

jRfi 1 . 8 0 g ( 4 . 3 8 mm o 1 ) 4 4 % 

H-NMR (CDC13) 6 1.46 (9H, s), 2.79 (2H. d). 4.00 (1H, dd), 4.06 (1H, 
dd), 4.41 (1H, br), 5.13 (2H, s), 5.56 (1H, br), 7.05-7.18 (4H, m), 7.21 
-7.38 (5H, d) 
XM2 

(3R) _ 3 _ T ^y_4- (3->7;7x/*^) i>A,x.Xr 

1 0 1 
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ri/tttttt (3R) -3- t-yh*->*M^7;y-4- (3->7^7 

I ^TSai: J: 0 Bft t - 7' h * •> * ;l/*K-MRiG£fTl< ^SElt^^if/co 
1*13 

(3R) -4- (3-7;y7 7xy+y) -3- [4- (h^U 4 --f 

4 - [1 - (t-yh + ^^M-^) tf^'J 4 --f Uf"'>] 
M&Bttf-A'Z 3 4 mg (1. 0 Ommo I) ^7^9A-S9 5mg. 
>*y-;l/2 Oml^iD/U 7kSI??£Tl 5l$ia«#L/Co ■b"5W httWk & 

•?^oo^^>5mli:M$^ HJif/l/7 5>0. 4 6ml (3. 2 7m 
mo IK 1 - (3 -i?/ f-A/Ti J~7v\Z)V) - 3 -xf M^fy-f $ Ktt 
ii|2 0 9mg (1. 5 Ommo 1). 1 - b Ko + ^V V h »J T V*-* 1 4 
7mg (1. 09mmolK ( 3 R) - 3 -7 i 7 - 4 - ( 3 - -77/ 7 x J 
+ yf;H^yy;l/xxf;l4iS3 0 6mg (0. 9 9mmo 1) £*nx. 
> 1 6l$lffl«#Lfco R£8t£7KT?*&»?U Ifif^itliLt. W«1^7X 

JjXft 105mg(0. 22mmol) JR¥ 22% 
MS (ESI, ffl/z) 464 (MHI) 

H-NMR (DMS0-d6) 5 1.15 (3H, t) , 1.22-1.40 (2H, m) , 1.62- 

1.74 (2H. n) , 1.78-1.90 (1H. n) , 2.56-2.65 (2H. m) . 2.69- 

10 2 



WO 98/31661 PCT/JP98/00176 

2.90 (4H, m) , 3.16-3.31 (2H, m) , 4.01-4.16 (3H, m) , 4.18- 

4.27 (1H, m) , 4.64-4.78 (1H, n) . 7.27-7.45 (6H. m) , 7.78 

(211. d) . 8.28 (1H, br) . 8.47-8.65 (2H, m) , 9.16 (411, br) . 

9.29 (2H, br) 

m.mm 5 3 

(3 R) - 4 - (3-7^;7i; + -» - 3 - [4 - ( 1 - 'J ~J >- 4 
- -f )V) y j-jK y v'W JUT i y] y'i-JVm - h U 7 ;l/?r d^^©^ 
(3R) -4- (3-7;^;7x; + -» -3- [4- (l-f^'J^- 

O.mg (0. 0 5mmo 1) ^iH^mntLX. HiSfe^j 5 1 Xfl 4 <h (Hl^O^fF 

JR* 1 7 m g (0. 22mmol) JR^ 6 2 % 
MS (ESI, m/z) 439 (MH+) 

H-NMR (DMS0-d6) 6 1.26-1.45 (2H, m) , 1.61-1.73 (2H, m) 
, 1.74-1.89 (1H, m) , 2.58 (2H, d) , 2.67-2.85 (4H, m) , 3.24 
-3.36 (2H, m) , 4.10 (1H, dd) , 4.24 (1H, dd) , 4.68 (1H, ddt 
) , 7.27 (2H, d) , 7.33 (1H, d) , 7.43 (2H, br) , 8.28 (1H. br 
) , 8.47-8.65 (2H, m) , 9.16 (4H, br) , 9.29 (2H, br) 

mmm 5 4 

(3R) - 3- [ 7i;] - 4- (3-7 5y 

III 

4 -7x-;U^m#S?l. 0 5g(5. 3mmol) i:<Sftft-JH 0 m 1 

1 0 3 
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IS2 

(3R) -3- [ (t'7i- Jl- 4 -jjA/tf—JW TiS] -4- (3-->7V 

(3R) - 3-7;;-4 - (3-y7;7W*y) 7'f-;l/^^ > : Jj\s%M 
tS3 1 Omg (1. Ommo 1 ) ^^yf^AT; Kl 0ml IzfeMZlt. 
hUi^yU7$>0. 18ml (1. 3mmol)4Mfc, 4-7jl 
-;K>y^;l/^a7^ K2 8 2 mg (1. 3mmo 1) ^0^3 Otfjfim 

mm**, im&mst. &mmw*. mtot&fcvmftMft®.. *mc«h»v*-* 

1R* 220mg(0. 45mmol) iRsg 45% 

H-NMR (CDC13) 5 2.93 (2H, dt) , 4.19 (2H, dt) , 4.83-4.97 ( 

1H, m) , 7.14 (2H, dd) , 7.24-7.29 (2H, m) . 7.33-7.51 (8H, m 

) , 7.59-7.68 (4H, m) , 7.83 (2H, d) 

1*13 

(3 R) - 3 - [ (fcf7 x— 4 -tlfrtf— ;U) 7^7] - 4- (Z—J\ : J 

(3 R) - [ (t'7x-;l/-4 -t^U*-/!/) T ~ 7] - 4- (3-->777 
"T^U^TO^l^ 20mg(0. 45mmol) Z&ftmWt LT 
. 1 XfS6 t|S|*©*flFCfiEoT*Wfc^«J*»/io 

JR* 1 1 5mg (0. 2 1mmol) W 4 6% 
MS (ESI, m/z) 446 (MH+) 

H-NMR (DMS0-d6) 6 1.16 (3H, t) , 2.80 (2H, d) , 4.07 (2H, 

q) , 4.08-4.17 (1H, m) , 4.20-4.29 (1H, m) , 4.64-4.68 (111, 

1 0 4 



WO 98/31661 PCT/JP98/00176 

m) . 7.29-7.59 (7H, m) , 7.74 (2H, d) , 7.78 (2H, d) , 7.93 
(211, d) , 8. 62 (1H, d) , 9. 11 (2H, br) , 9. 29 (2H. br) 

mmm 5 5 

(3 R) - 3 - [ (t'7i^ - 4 -iiJVtf-W 7 iJ] - 4 - (3 -T i : J 

(3R) - 3- [ (h'7x^-4-*M-/b) 7 I J] -A- (3-7; 
/7 7i;*y) 7f«xf^ F 'J7;l/^nii^l 2 Omg (0. 18m 
mo 1) &*ttB5nrl##3-&6 0°CT1 9B#yj«#U Uft>tt 

^D7h/77^-i:^U h'J7^D^0. (v/v) tK 

JR* 14mg(0. 03mmol) W 15% 
MS (ESI, m/z) 418 (MH+) 

H-NMR (DMSO-d6) 6 2.71 (2H, d) , 4.09-4.20 (1H, m) , 4.21- 
4.30 (1H, m) , 4.63-4.75 (1H, m) , 7.33-7.59 (7H, m) , 7.74 

(2H, d) , 7.78 (2H, d) , 7.95 (2H, d) , 8.61 (1H, d) , 9.22 

(4H, br) 
»|5 6 

(3 R) - 4 - (3 -7 i y; 7x7 + •» - 3 - [ ( 4 - : J * ^JltiJW<^4 

5 0 % ; J/f-JU7 i y7kMl&3 0 m 1 l:f U7 9 tVt&^J 7 f-jU^T.^Jl' 7 

07-f K5g (2 5. 2 mm o 1 ) £ >20ml LT*K&TiDX. 

/Co 3 0 1 Mfefrmti- h y.^ A*»« 5 0ml fcJw^gELT? 2 BFb^ 

1 0 5 
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JRS 2. 58g(l3. 4mmol) W 53% 

H-NMR (CDC 13) 6 2.85 (3H, br) , 2.95 (3H, br) , 7.50 (2H. d 

) , 7.97 (2H, d) 

Iff 2 

(3R) -4- (3->7;7 a ; + i/) -3- [ (4 - ; J * f-J\zijjW<^^[ 71/ 

. (3R) - 4- (3-i'7;7xy+'» -3-7 5;7f-^K>?*ii 

OMlLTllbtlf: (3 R) - 4 - (3->777x; + y) - 3-7; 
;l/S^>^;l/3 OOmg (0. 9 7mmol) £ 4 - f J* f-;U*yW<*-T 

19 3mg (lmmol), 1 - (3-y>W 5. /^0k» - 3 -i 
KMi£l9 2mg (lmmol), l-tKo + ^>7h 
U 7V-A/ 1 55mg (lmmo 1) ^^^D0^>1 0ml ^HiST?— BfeU 
# Lfco KJSitt^ 1 SJfeEBteftl** ^^dp^ >TffltiJo Wil®^ 1 Mfok 

t-r*i»fiissa»[#^D-7h^7^-jcf!ru h^^o^o. i%# 

W^"^ (v/v) . 7Kt7-tr h- M ^©M£^4rei§m U @ &W> 7 5 ? •> 

JRS 1 7 8 m g ( 0 . 3 7 mm o 1 ) JR$ 3 7% 

H-NMR (DMS0-d6) 5 2.82 (2H, d) , 2.90 (3H, br) , 3.00 (3H, 

br) , 4.05-4.25 (2H. m) . 4.70 (1H, m) , 5.10 (2H, s) , 7.26- 

1 0 6 
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7.35 (6H,m) , 7.38-7.51 (5H, m) . 7.84 (2H. d) . 8.64 (1H. d 

) 

Xfl3 

(3R) - 4- (3-7;y77i/+y) -3 - [ ( 4 - : J / ^A^;b'<^ 

(3R) - 4- (3-y777x;^y) - 3- [ ( 4 - 'J / ?AtfiA»<*'( 
JbOV'jjV) 7 i y] y^-A#^>i?;H 78mg (0. 3 8mmo 1 ) £4 

»^fi^k**«r^tfy 6 m l 4»-e«#U i^y -;n m l £fln/LTm 

S.T 6 a mmftikmmzMBmjk Ltz a mumt**? y -;n o m 1 «t»at# l 
fc 0 fi&nfcafiMjj^«tt«i 5miais 4 o°ct— mm&^ik 

fSi^D7^77^-l;#U hU^vM-Dg^ie^O. 1 %^rr& (v 
/v) > 7KiT4? h- h U ^l/©fi£*i£T?jgtil U SW©7 7^y 3 >^IS 

iRft 10 8mg(0. 2 1mmol) JR$ 55% 
MS (ESI. m/z) 413 (MH+) 

H-NMR (DMS0-d6) 6 2.80 (2H, d) , 3.00 (3H, br) , 3.10 (3H, 
br) , 4.15-4.35 (2H, m) , 4.75 (1H, m) , 7.40-7.49 (3H, m) , 
7. 54-7. 64 (3H, m) , 7.96 (2H, d) , 8.70 (1H, d) , 9.15 (2H, 
br) , 9. 35 (2H, br) 

%nm 5 7 

(3R) - 4- (3-7;yV7i7+-» - 3- [ ( 4 J 
;w) r i J ] 7*jv& " h 'J 7 J\y^T Pi^i£©£j& 
IS1 

1 0 7 
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(3R) -4- (3->7/7 1 ;^) -3- [ U-rT->SJ«^/4» 
) 7;;] ■/f^S'Ov'^ h U 7;l>*aS1M&i&©'&#S 

(3R) -4- (3-^y7x; + '» -3-7;77W>^2 4 
7mg (0. 8mmol),4-n^/Sa« -IttlSBmg (0 
. 6 4mmo'lK 1-t Fn + ^>Vh'J77'-M^ 8 7%) 100 
mg (0. 6 4mmol) , 1- (3-^^Ti^nW) -3-*** 
*/WMM S KifflHfil 2 3mg (0. 6 4mmo 1) ^-^f^M7; K 
5 m 1 3 0 Wtfe L 1 WSMMW" h U * A*iWK* 

®£o. (v/v) . *t7*h-hu^©»^*«^** u a 

jft* 123mg(0. 2 1 mm o 1 ) W 33% 

H-NMR (CD30D) 52.90 (2H, nD , 4.20 (2H, m) . 4.85 (1H, m 

) , 5.15 (2H, s) , 7.20-7.38 (10H, m) , 7.41 (1H, 0 . 7.82 ( 

2H, d) 

IS 2 

(3R) -4- (3-7;^7x^-» -3- [ (4 -^SV^Af 

(3R) -4- (3->777x7^) -3- [U-^^^W 
A/) f*m*yV*> h'J7^aftS«n8mg .(0. 3mmo 

1) *ffl^T**«5 6 IS 3 tH**cLT«»t^««:»fco 
iRS 1 1 lmg (0. 1 8 mmo 1) ®M 6 0% 
MS (ESI, m/z) 399 (MHO 

1 0 8 
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H-NMR (DMS0-d6) 6 2.75 (2H. d) . 4.05-4.25 (2H. ra) . 4.70 

(1H, m) , 7.30-7.43 (5H, m) , 7.53 (1H. t) , 7.68 (4H. s) , 
7.92 (2H, d) , 8.58 (1H, d) , 9.13 (2H, s) . 9.30 (2H, s) , 
10.13 (1H, s) 
5 8 

(3R) _ 4 _ (3-7i^7xy*» - 3- [4 - (fn'J^-l-f 

(3R) -3 - (t -^h*5/*M-A') T^y-4 - (3-^777i; 
7f;H^^5 0 5mg (1. 2 3mmol)?:4lSIKi?t+t 
V.5mK Wt>2. 5ml«t 15NfP^#b/Co^^^ 
M^hn^Vl OmUl^^ 4- (tin >J ^ >- 1 - -Y M £ 
SMS 3 4mg (1. OOmmol) h'Jxf Jl/7i V0. 8 6ml (6. 
1 SmmolK 1- (3-^W;^nt» - 3 -****>M55M 
« KWttZSBmg (1. 3 5mmolK 

;H 8 3mg (1. 3 5mmo 1) «H*.. 1 6«*Wfl»Ufc- R«««*T?» 
^£ 4 jS3Btt*^**> 5 ml, i^-^lml 9 6 ^» Lfco 

fc»B*C«t» 5 m 1 *im*.5 0 Wl 5«mi^ *M»fe«E«*L 

/v) *t7-bh-h'J;l/©«^**r??*ltiU »77?'>a>« 

1 0 9 
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iRS 17 0mg(0. 3 2mmoI) J|X*£ 24% 
MS (ESI, ro/z) 411 (MH+) 

H-NMR (DMSO-d6) 6 1.87-2.03 (4H, m) , 2.70 (2H, d) , 3.20 
-3.35 (4H, m) , 4.04 (1H, dd) , 4.21 (1H, dd) , 4.63 (III, ddt 
) , 6.53 (211, d) ,7.32-7.45 (3H, m) , 7.53 (1H, dd) .7.72 ( 
2H, d) , 8.11 (1H, d) , 9.06 (2H, br) , 9.27 (2H, br) 
HJfcfll 5 9 

(3R) -4- (3-7;^;7xy*v/) -3- [4- ( t°u 'J ! Jl/~ 1 — 4 

(3R) - 4- (3-->Ty 7 i7^) - 3- [4- A, 
) ^ y W JVT i J ] T/^l/ijK > 5? A/O^jfi 

(3R) -3- (t-yh + i/^;l/t-;l/) T^y-4- (3-y7;7i; + 
•» 7>;u^y^;l/5. 1 g (1 2. 4mmo 1) £ 4 j£©!£»s>5Mr-»f->2 
0 m K 10ml lcjg8¥£-t^ 1 5 ^fW Ltz a SI® 

^•^^dd>^>1 OmllcM^^ 4- (t'p';y>-l-f;W $,|f 
K2. 61g (1 3. 7 mm o 1 ) . h U 5 > 8 . 63ml (62 mm 

ol);.l - (3 -y>f;b7; yyohf/U) - 3 -x^U*yU#^-f S K&» 
£2. 6 1g(13. 7mmo 1) x l-hKo+-M> , /h'J7 , /-*l. 8 
5mg (1 3. 7mmol) £fln*-> 1 6B#fgffi#Lfco RJ^m^H^mU 

JR« 8 0 0 mg(l. 4 5mmol) JRsfs 28% 
MS (OS I, m/z) 439 (MH+) 

H-NMR (DMS0-d6) 6 1.14 (3H, t) , 1.86-2.01 (4H. in). 2.70 

1 1 0 



WO 98/31661 PCT/JP98/00176 

(2H, d) , 3.18-3.33 (411, m) , 4.02 (1H. dd) , 4.10 (111, q) , 

4.21 (1H. dd) , 4.63 (1H, ddt) , 6.53 (2H, d) , 7.35-7.51 (3H 
, m) , 7.53 (111, dd) , 7.72 (2H, d) , 8.11 (111, d) , 9.04 (211 
, br) , 9.28 (2H, br) 
6 0 

(3R) - 3- (4 -JDW^sOV^yV-i )\sT i 7) - 4- (3-7^/7 

(3R) -3- (l-i/TJ^yV^OVTlJ) -4- ( 3 - v7 J 7 * J 

(3R) - 3- t-7'h*y*M;-Jl/7;;-4 - ( 3 - v7 J 7 x 7 
) 8 g (4. 3 8mmo 1) 4 m^i&ttlSt© y**? 

2 0ml tc&ft? U 0 °C-?r 6 B*R5j«# Lfco &&£S£L?§£tt*:n&ft£t 
»ty?PO^>5mI {cftjffLx «T4->7/^lSi^n'J Kl. 0 
9g(6. 5 8 mm o 1 ) . b U s.=J-A/T i > 1 . 2 2ml ( 8 . 7 6 mm o 1 

iRS 1. 2 1g(2. 7 5mmol) TO 63% 

H-NMR (CDC 13) 6 2.86 (1H, dd) , 2.95 (1H, dd) , 4.12 (1H, dd 

) , 4.20 (1H, dd) , 4.85 (1H, br) , 5.16 (2H, s) , 7.09 (1H, d 

) , 7.11 (1H, dd) , 7.24-7.40 (7H, m) , 7.72 (2H, d) ,7.83 ( 

2H, d) 

182 

(3R) -3- (4 -ijJW^j jUKyy^JUT i /) -4- (3-7;^77 

1 1 1 
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(3R) -3 - (4->7M> 4 /-f;i/7;;) - 4- (3->7/7iy + 
-» 7^.rt/K^>^U£ifrft7K&£3 0 %^mtZ> (w/v) x^y-;ncjn^ 
. i£T-WL/:„ l^TiS-e7>*-7^1 0 %^tZ> (w/v) x 

L 4 0 °CT 6 ^mfiiL/co £*bJc*£S* L»6nfc»S«** 

h'^^D^^O. l*£*TfS (v/v) TKtTHr h-r- 

•j yu©iR^#ire»iij u &wm<o7 -5 * •> 3 >**igtfc*M-* c t «t o $e 

MS (ESI, m/z) 385 (MH+) 

H-NMR (DMS0-d6) <5 2.75 (2H, d) , 4.12 (1H, dd) , 4.23 (1H, 

dd) , 4.68 (1H, br) , 7.35 (1H, d) , 7.40 (1H, d) , 7.42 (1H, 

s) , 7.53 (1H. t) , 7.89 (2H, d) , 7.96 (2H, d) , 8.09 (2H, 

br) , 8.66 (1H, d) , 9.24 (2H, br) , 9.29 (2H, br) 

m.m.m§ 1 

(3R) - 4- (3-7;^;7x;+-» - 3- [(4 ^ 

(3R) - 4- (3-7;^;7i^>') - 3- [ ( 4 - V * I J ) ^ 

(3R) -3- (t-7*F*y*M'-;l/) T$y-4- (3-->777xy 

7f^>^7C0mg (1. 7 0mmol) £ 4 ftfeWk 

y 5 m K i^*-* > 2 . 5ml Kfc«P3-ti\ 1 5 B*RSHgt# Lfc„ SUSsfeftx 

8S4&r£y*Dci/ $y 1 0ml 4 tiVT i y£.i#&2 8 

2 m g ( 1 . 7 1 mm o 1 ) , r- U if/l/7 $ > 1 . 19ml (8. 55mmo 

1 1 2 
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7 4 8 mg(l. 8 8mmol). 1 -t hW^/h'iTV-;^ 5 4n 
g ( 1 . 8 8 mmo 1 ) £*0X. 1 6 B*IB!«#Lfco R£»£zkT*S&*R U Bft$t* 

6 M 3 <t|B|»©»^JCt£oT*H<b^W*#fco fctf -,1^7 
tfArt;U»N— h©tt*5*3{Cl 0%7>^-7£#t;x?/-^£fflWCo 
(3R) -4-.(3-7;^7x;^» -3- 

lOmg (0. 02mmol) iR* 1 % 
MS (ESI, m/z) 413 (MH+) 

H-NMR (DMS0-d6) <5 1.14 (3H, t) , 2.78 (2H, d) , 2.97 (6H, 
s) , 4.06 (2H, q) , 4.10 (2H, dd) , 4.23 (2H, dd) , 4.68 (2H, 
dd) . 6.69 (2H, d) , 7.30-7.42 (3H, m) , 7.53 (1H, dd) , 7.71 
(2H, d) , 8.18 (2H, d) , 9.10 (2H, br) . 9.28 (2H, br) 
(3R) _ 4 _ (3-7;yy7W + '» - 3- (4 -*J*f-toTl J*V S / 
4 A/7 I J] HJ7;M-PBfflMI 
JR* 7 0 m g ( 0 . 1 4 mm o 1 ) W 8 % 
MS (ESI, m/z) 385 (MH+) 

H-NMR (DMS0-d6) 8 2.69 (2H, d) , 2.97 (6H, s) , 4.04 (2H, 
dd) , 4.22 (2H, dd) , 4.64 (2H, q) , 6.70 (2H, d) , 7.33-7.44 

(3H, n) , 7.53 (1H, dd) , 7.72 (2H, d) , 8.14 (2H, d) , 9.09 

(2H, br) , 9.25 (2H, br) 



2 

(3R)-4-(3-7;^7xy*-»-3-[4 - (1-7-feh-f 5 
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^kX^yl. 7 6g(9. 3mmol)i> 

;W. 7g(10. 2mmol), HJ7x^X7^2. 44g(9. 3 
mmol) *fh?tFa75>40mlC«iU 7vr****>»*x*>b 
1. B Zg'(9. 3mmo I) ^i-WLfc. |»^^**tfJ» 

7 a --cms! 

JR* 1. 5 7 g (4. 5mmo 1) « 4 4% 

H-NMR (CDC13) 5 1.38 (3H. O. 1.50 (9H, 70-1.80 (2H. nD, 1.90-2.00 
(2H, nD, 3.30-3.41 (2H, nD, 3.63-3.75 (2H. a,), 4.35 (2H, q). 4.55 (1H. . 
), 6.90 (2H, d), 8.00 (2H, d) 

4 _ (1 _ t _yi, + ^y^-4-tX.j^^) 

( ! _ t _y h *->*,i^,u- 4 - t'^'J 4 

7mg(2. 4 3mmol)*x^-*5 0mlC»»U LW&MWW-b 
jRft 6 9 7 mg (2. 2mmol) ** 92% 

H-NMR (CDC13) 5 1.50 (9H. s), 1.70-2.00 (4H. «D. 3.30-3.40 (211. nD, 3.6 

1 1 4 



WO 98/31661 



PCT/JP98/00176 



5-3.75 (2H, m), 4.60 (1H, s), 6.95 (2H. d), 8.05 (2H, d) 

Iff 3 

(3R) _ 4 _ (3 _. >7 y 7x /^) - 3- [4- (1 - t -7 * 

(3R) -3 - (t-yh + ^*M'-;l/) 7;V-4 - (3-^777x7 
+ ■/f-yl/gf'O^-'H - .4 6 g (3. 5 6mmo 1) £ 4 StA^B&i^ +"9" 
y 1 0 m U > 5 m 1 it, 1 5 B#Ra«# Lfco »«B*SL S 

»^^dp^>2 0ml izfeMZik. s 4- (1- t-^h+^^i 
;U-4-tf^»J + Sllll. 14g(3. 56mmol) h 'J 
fMi V2. 48ml (17. 8mmo 1) . 1 - (3 -^^f ;l/7; ;7*u 
- 3 -x.l-j\,JjjVXV4 l K&tt%7 4 8mg (3. 9 2mmolK 1 



. M£g* lxw z>titz%mm* ■> y a y 5 a * p ^ b 73 -y * -xmm 

JR*'.1. 0g(l. 63mmol) W 46% 

H-NMR (CDC13) 5 1.45 (9H, s) , 1.68-1.81 (2H, m) , 1.84-1. 

97 (2H, m) , 2.88 (2H, dt) , 3.27-3.40 (2H, m) , 3.61-3.73 ( 

2H, m) , 4.04-4.23 (2H, m) , 4.46-4.58 (1H, m) , 4.77-4.90 ( 

1H, n) , 5.13 (2H, s) . 6.89 (2H, d) , 7.02-7.13 (3H, m) , . 7 

.27-7.37 (6H, m) , 7.68 (2H, d) 

IS 4 

(3R) -4 - (3-7;^7i;+-» - 3- [4- (1-7-lrM ^ K-f 



T V— ^ 5 2 9mg (3. 92 mm o 1 ) 1 6 
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(3R) _ 4 _ (3 -isTJ 7iy+y) - 3- [4- (l-t-7>**>*7 

g (1. 6 3 mmo 1 ) i:4l»yt+t> 1 Om L J^y-;b2 m I £ 
iD*.4 8B#P B W#L^ 0 /g^^i^ 7>^-7£l 0 h (w/v) 

x ^ j -jifefc i o m 1 «Lt 2 4 H#M#LfCo ^^g*^ ^ - 
;H 0 m 1 IzmMZit^ xf-;l/T-t IV- YWk^l . 0g(8. 16 mm 
ol) s b U x^yl/T i y 1 . 1ml (8. 16mmol)Stes 2 4 B^lt 
#L/c 0 ttttlft 10ml icigftSStK 4 0^18 iSISISfcftLrt: 

o -*tea* Lxmbntzmawz* ? 9 yt i/A4^tm^m •> y * ***** 

(v/v) > 7k£7-br h- h U ;u©fi£»*flra&tti U 7 

JR* 6 0 Omg (0. 8 5 mmo 1) JR$ 5 2% 
MS (ESI, m/z) 482 (MH+) 

H-NMR (DMS0-d6) 5 1.66-1.85 (2H, m) , • 2. 02-2. 16 (2H, m) 

, 2.29 (3H, s) , 2.71 (2H, d) , 3.43-3.56 (3H, m) . 4.00-4.13 

(2H, m) , 4.18-4.30 (2H, m) , 4.58-4.63 (2H, m) , 4.76-4.86 

(1H, n) . 7.07 (2H, d) . 7.32-7.50 (3H, m) , 7.54 (1H, dd) 

, 7. 84 (2H, d) , 8. 39 (1H, d) , 8. 60 (1H, br) , 9. 09 (2H, br) 

, 9.14 (1H, br) , 9.28 (2H, br) 

mm 6 3 

3 _ [5 _ ( 4 -7;^7x-;l/) -5 -**7^>^kl t+^VXT; 
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4 -T-fe^/U^W— h 'J ;H g (6. 9mmo 1 ) £-r h7t F'd77>8 
m 1 ic&fl? U 'J f-tf A h'X h y y f-yl/-> 'J ;U7 = K ( 1 M'Mr-fr 9 m 

1 £-7 0 «C"T?f**K:iO*.3 fh7tFD75>6m) CSE 

f:l-^DO-3 -3- F7°o^> 1 . 4 3 g (7 mm o 1 ) ^rJjD^ilZ&Tr— Sfe 

J&g 5 9. 3mg (0.27 mm ol) iR$ 3.9% 
H-NMR (CDC13) 6 1.82-1.95 (4H, m) , 3.03 (2H, t) , 3.60 
(2H, t) , 7.80 (2H, d) , 8.05 (2H, d) 

XfM2 

3- [5- (4->77 7x-/P) -5-**VW] ^+->^>V-hV 
/U©£-J& 4- (S-yao-l-im^^'Z-HJ^SSmg ( 
0. 2 4mmo 1 ) „ *y>fM*A7 S K2m 1 I^MLs £fc&rt7 'J -7 A 3 
3mg(0.24mmol). 37^'J0A4 Omg. 3-t Ko*i"<>V 
-h';;U2 9mg (0.2 4mmol) ^M7 0 B CT-WUo 1 

x »*iH*-^* ->7A^i, jgi&£S*Lfco •> U h ^57^ 

iRfi 2 4 m g ( 0 . 0 7 9 mm o 1 ) « 3 3 % 

H-NMR (CDC13) 5 1.82-2.00 (4H, m) , 3.08 (2H, t) , 4.02 

(2H, t) ,7.12 (1H, d) , 7.14 (1H, s) . 7.22 (1H, d) ,7.37 ( 
1H, t) , 7. 79 (2H, d) , 8. 03 (2H. d) 
113 
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3 _ [5 _ (4-7^7 7!^) -5-JMrV'Of-A'] t+^>X7i 

3- [5- (4-yyy7x-;u) *4-->^y V- h 

ij;M3mg (0. 1 4 mm o 1 ) ZltimMt L^&fcfll 1 IS 6 
i:«fcOSIM*ifco 4Xft 8. 8mg (0. 0 1 5mmo 1) M 1 

1 % 

MS (ESI, m/z) 339 (MHO 

H-NMR (DMS0-d6) 6 1.78-1.90 (4H, m) . 3.20 (2H, t) ,4.12 
(2H, t) , 7.30 (1H, d) , 7.37 (1H, s) , 7.39 (1H, d) , 7.53 
<1H, t) , 7.94 (2H, d) , 8.16 (2H, d) , 9.24-9.48 (8H, brm 

) 

6 4 

4 _ [4 _ (3-7~-;/7i; + y) y^U^] -N. N-^^KyX7 
* K h 'J 7 Jl* n m%ki&<D&J& 
XII 1 

2 _ (4-7p*7x-W -2 - (3-^PP7 , oh:;l/) -5, 

- 1 . 3 y<D&J& 

4 ' _y a ^_ 4 _^u D yfn7i; yi Og (38. 2 mm o 1 K 2 N 

2 -.^^yi,- i N 3 -ya/s°>y^--;l/4 g (3 8. 2mmo 1 ) „ p- 
jh>X;U^>^-7K»2 0 Omg (lmmo 1) *^<>-lf >+HBHHn««» 

JR* 1 3 . 3 g ( 3 8 mm o 1 ) 1 0 0 % 

H-NMR (CDC 13) (5 0.60 (3H, s), 1.22 (3H, s). 1. 78-2. 00 (4H, m), 3.4 

1 1 8 
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0 (4H, s), 3.50 (1H, t), 7.25 (2H, d), 7.55 (2H, d) 

urn 2 

3- [3- [2- (4 -7nt7i- 71/) -5. 3-5?:*-* 

7k^it± h U •> A (fatt. 6 0%) 2 3 6 m g ( 5 . 9ramol)^y7f;l/ 
*7UATS F«L, *&T3 -t Kp*-^>'/- h U 6 9 lmg (5. 
8mmo 1) ^iQ^.fc 0 0#8t#Lfc«2- (4-7Dt7i-/b) - 

2- (3 -^no^atVU) -5. 5 - 5> y K 3-Wt>2g (5 

. 7 5 mm o 1 ) £i?y f-7l/^;l/AT S KK»«?LTiDX.. 1 0 0 «fe«# 

©&Rt!1»*»fco 4X* 2 . 2 5 g ( 5 . 2 3 mm o 1 ) JR¥ 9 1 % 
H-NMR (CDC13) <5 0.60 (3H, s), 1.22 (3H, s), 1.80-2.00 (4H, m), 3.40 
(4H,s), 3.93 ( 1H, s),7.06 (lH.d) ,7.08 (1H. s), 7.19 (1H, d), 7.26-7.35 ( 
3H, m), 7.52 (2H. d) 

ig 3 

4- [4- (3 -i/TJy ^f-yyl/] ^cUSKO^JSSc 

3- [3- [2- (4-^p?7i-;I/) -5. 5-i?/?A>- 3 - 
+1f>-2 -- f A/] ^d|+'>] 'OV- MJ*5 0 0 mg (1. 1 6 mm o 1 
) . hU^fyl/T; >2 6 Omg (1. 4mmo IK tfX (h>j7x-^*7 
7>r » /^y^A (I I) ^D7^F42rag (0. 0 6mmo 1) £ 1 -7 
* V -VU3 m 1 , ^;i/*^A7 5 K 5 m 1 ^-ij^tfi^T 1 0 0 °CT? 

i££@£L/Co 6 SJfeJfiBf 9 m K » 9 m 1 £1)UZ-T 4 ^fol^Sfe 
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247mg(0. 80mmol) 69% 
H-NMR (DMS0-d6) 5 2. 10 (2H, m) , 3. 25 (2H, t), 4. 10 (2H, 0, 7. 28 (1H, d 
), 7.36-7.52 (3H,n). 8.07 (4H, s) 
IS 4 

4 _ [4 _ (3-.>7V7i;+-» ^f-'J/l/] ~N. N-^fM^X7; 
K©£fifc 4- [4- (3-->r;7x;+-» ^f'J^]^at»2 4 0mg 
.(0. 7 8mmolK 1 - ( 3 - V* S J 1 u tf;l/) - 3 -x^;l/*;U 
tW;Ktti*15 0mg (0. 7 8mmolK 1 - t Ko + ^>'/h 'J 
7V'-;l/ .(#7Kn 8 7%) 1 2 lmg (0. 7 8mmolK 5 
^ ^7k^ 1 0 Omg^^^ f;t/^^A7 ^ K5 m 1 ^T-HfiT— Iffilfco 

ftiKxf-^sttj^tii-r a -> u 77 yvi/^ D7h^7^ -til u 

IR* 1 4 9 m g ( 0 . 4 4 mm o 1 ) W 5 7 % 

H-NMR (CDC 1 3) 5 2.25 (2H, m), 2.98 (3H. s). 3. 18 (3H, s) ,3.20 (2H, t 

), 4.10 (2H.D, 7.12 (1H, d), 7.14 (1H, s), 7.23 (1H, d), 7.36 (1H, t), 7 

.51 (2H,d), 8.02 (2H, d) 

1*15 

4 _ [4 _ (3-7^77x7+^) 7^U;W] -N. 
i K h 'J 7;U3i-oftK*&o^fi6 
4 _ [4 _ (3-y7; 7 x; + '» y^U7U] -N. N- 'J/ ^JUKyXT 

1 2 0 
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;K7 0mg (0. 2 1 mmo 1 ) fcffl ^T&ftfll 3 XS 3 <h|sH$iC LT^IHfc 

|R* 42mg(0. 09mmol) W 43% 
MS (ESI, ro/z) 354 (MHO 

H-NMR (DMS0-d6) 6 2.15 (2H,m), 2.83 (3H, s), 3.00 (3H, s), 3. 25 (2H, 
t),4.17 (2H,t),7.30 (lH,d),7.38 (lH,s),7.40 (1H, d), 7. 50-7. 58 (311, m). 8. 04 
(2H,d), 9.30 (2H,br), 9.40 (2H, br) 

mmm 6 5 

4 _ [4 _ (3->777x; + -» yf-'J/U] -N. N->^;l"OX7 
vF7 Omg (0. 2 lmmo l) *5>* P P ^ * y*MWLZ^ h U ^ ^ 
Tf+y^A f h57^Pt'7 - h 6 7mg (0. 4 5mmo l) ^Dxi 

n d > ^ >^jq^t i ^^Twai l/co ?kik i m^KHMbt- h y * 

Xfl 3 tmmiZ LT%mit&®}%:mzo MM 8 m g ( 0 . 0 l 4 mmo l ) 

7 % 

MS (ESI, m/z) 353 (MHO 

H-NMR (DMS0-d6) <5 2. 15 (2H,m), 3.00 (3H, s), 3. 22(3H, s), 3.30 (2H, 
t). 4.20 (2H, 0,7.29 (1H, d), 7. 37 (1H, s) .7.38 (111. d), 7. 54 (1H, 0,7.76 ( 
2H, d), 8. 18 (2H, d), 9. 03-9. 42 (6H, m) 

16 6 
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4 - [ 4 - (3-7;^y7t/ + '>) f=f- 'J ;U] ^>XT 5 v> > ~ h U 7 ;P 

XS1 

4- [4- (3-y7;7i/+y) 7f- 'J ;U] K>>/- h U 
3- [3- [2- (4 -yn*7x-;l/) -5, 5 — f-Jb— 1 „ 3-^* 
2 yo^y] ^>V"- h 'J;b5 0 0 mg (1 . 16 mmo 1 

) > >7 >itm (I) 1 1 4 mg ( 1 . 27mmol) ?-JU*JUl*T = K 

1 m 1 *T 1 4 0 tT'-|» Lto ISfotlfflMc** h 'J •> AtK^^^S? 

* Lfco -;H 0 m K 6 jg^fitt 2 m 1 fcftl*. 5 \%ffltiQ®Mffi 

M 50mg(0. nmmol) $?¥ 15% 

H-NMR (CDC13) 5 2.28 (2H,m), 3.20 (2H, t), 4. 10 (2H, t), 7.12 (1H 
,d),7.13 C1H, s), 7.24 (lH.d), 7.36 (1H, t), 7.78 (2H, d), 8.07 (2H, d) 
I*i 2 

4- [4- (3 -7; yy7xy + y) ^>X7;i^y ~MJ7;1/ 

tPftililOM 4- [4- (3-y7;7xy+-» O 1 /- 1> 

'J;U5 Omg (0. 1 7 mmo 1) *ffll*T£JI§W 3M3 tmm^LXMit 

«Rfi 35mg(0. 06mmol) JR$ 3 5% 
MS (ESI, m/z) 353 (MH+) 

H-NMR (DMS0-d6) 8 2.15 (2H,m). 3.30 (2H, t), 4.20 (2H, 0. 7.30 ( 

1 2 2 
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lH,d), 7.37 (lH,s), 7.38 (lH,d) ,7.54 (1H, 0, 7.95 (2H. d). 8.17 (2H.d), 
9. 18-9.50 (8H,m) 

m&w 6 7 

4 _ ( 3 -7;y;7x7+'» -N- (4-7; ^7x-^) ~f*fr7i K 

Dgl 

4 _ ( 3 -y777x; + -» if/l/X^f^M 

4 hi— h (7 5%) 1 g (3. 9mmol), 3-fc K 

p*v"0"/— h'J;l/4 6 5mg (3. 9mmo 1 ) . W&iJ y ) "7^ 5 3 9 mg 
(.3. 9mmo 1) v a-f-ft^'J 4 7mg (3. 9 mmo 1 ) &N.N- S> 

JR» 8 3 2 mg(3. 6mmol) JR^ 9 3% 

H-NMR (CDC13) <5 1.30 (3H. t), 4.20 (2H, q), 4.75 (2H,m), 6.17 (1H 

,dt). 7.05 (1H, dt), 7.12-7.18 (2H, m), 7.28 (LH. d),7.40 (1H, t) 

Ii2 

4 _ ( 3 ->7;7xy + v/) -/^;UKO^Rfc 

4 _■ (3->7;7x;+-» - 2 -7r>i if;l/xxfiH 3 Omg (3 
. 6mmolK UBJfektt^hUf ATKiftttl 0mlW;-^5 0ml 
6 B#fia«# Lfco KJ6tt*«W U 1 U fctt:R*»IR L 

fco :©Mi:^^-^2 0mK 1 0 W^ffc^ 3 0 mg^Anx.7K 
m%-W%T%.&-? 1 • 5 NffiaSB* L /-co RJCK^ttiS Wl l/C » * tifc 
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J|X* 2 9 0 mg (1. 4mmol) ^ 3 9% 

H-NMR (CDC13) 6 2.15 (2H, m), 2.60 (2H, 0, 4.03 (2H, t). 7.09-7.14 

(2H,m), 7.24 (211, d), 7.36 (1H, t) 
XfM3 

4- (3-->7y7xy*-» — N— (4-y7y7x-;W 7*/u7£ K©£ 

4 _ (3->7;7i;^-» lOOmg (0. 4 9 mm o l K h 

ijiWi>5 0mg (0. 4 Bmmo l) ti^ W^7; Kt*»T 
^C^^noiii^S 3mg (0. 4 9mmol) SriQX-fco 2# 
FbW£$:. p -7;;/<>>/-h^l'5 8mg (0. 4 9 mm o l ) 

JR* 1 1 3mg (0. 3 7mmo 1) JR^ 7 6 % 

H-NMR (CDC13) 5 2.20 (2H, a). 2.60 (2H, t), 4. 05 (2H, t), 7.08-7. 

14 (2H, a). 7.24 (2H,d), 7.36 (2H, t), 7.49 (1H, br), 7.58-7.68 (4H, m) 

IS4 

4 _ ( 3 - 7 ;j ? y 7 x;^) -N- (4-7^/7.^) 7**7 5 K 

4 _ ( 3 ->77 7xy + » -N- (4->7;7 I -/W Kl 
1 Omg (0. 3 6 mm o 1) 4ffl^tWW3Ii8 iPW»cLTMMfc6* 

JR* 5. 2mg (0. 0 0 9 mmo 1) W 3% 
MS (ESI, m/z) 340 (MH+) 

1 2 4 
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H-NMR (DMS0-d6) <5 2.10 (2H, m), 2.60 (2H. t), 4.15 (2H. t) ,7.30 (1 

H.d), 7.37 (lH.s), 7.39 (1H, d), 7.53 (1H, t). 7. 80 (4H, s), 9.00-9.30 ( 
8H,m), 10.45 (1H, s) 

mnm 6 8 

3- (3-7;-^7x7 + -» — N~ (4-7; ^7x-^) 7ut°*>T 
111 

3 _ (3->7/7x;+-» ^Dft^ yf-;UiXr/l/ 

7kf^M*A2 4mg (0. 6mmol)?:7^;^^r;H 
0.ml4>m#U 3 -t Ko + i/<^y-hU;H g (8. 4omol), tK 

«^ "> 9 A-egJI LT*fflE«rB* L*»t£1»&»fco 4X» 9 9 6 m g 
(4. 8 5mmo 1) W 5 8% 
H-NMR (CDC13) 6 2.80 (2H, t). 3.77 (3H, s), 4.25 (2H, t), 7.14 (1 
H, d), 7.15 (1H.S), 7.26 (1H. d), 7.37 (1H, t). 
M2 

3 _ (3-.>7/7x;^) T-Dft-^7^7 K ^^^^5 0 
Omg (2. 4mmo 1) £6&5i[£i*4 0ml*7 0°CTr3 O^FM&Uco 

jRfi 4 7 6 mg(2. 5mmol) W 10 0% 

H-NMR (DMS0-d6) <5 2.70 (2H, t). 4.23 (2H, 0. 7.29 (1H, d), 7.38- 

7.48 (211, m), 7.49 (1H, t) 
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IH 3 

3 _ ( 3 -. >7 y7 I y+'» -N- (4->777x-^) ^^>7; K 

3 _ ( 3 _ -> 7 j 7 x J 777->7 Fl 22mg ( 0 . 6 4 

mmo 1) . N-y^/H^Wfc'J > 1 5 0 m g (1. 5 mmo 1) . ?Dn£j|g£ 
x^WOmg (0. 64mmol) , 4 -7 ^ ^>V- h U A/ 8 2 m g (0 

7mmol) *ffl^r*MSf«6 7Ig3tR«^LTaaWb^»loa«l1»«r»- 

fc 0 :natxf^-^t >**a«F«E s ^j^wo^t-^?^ 

ft* 3 6 mg(0. l2mmol) ft* 1 9 % 

H-NMR (CD30D) 6 2.90 (2H, t), 4.40 (2H, t), 7.23-7.31 (3H,m), 7.44 ( 

1H, t), 7. 65-7. 83 <4H, m) 

1*14 

3- (3-7;^7,;^) -N- (4-7;-^7x-;W ^oK*>7 

5mg (0. 1 2mmo 1) 3 Xg 3 tm^ LT*H<b£ft* 

ftJi 8 . 4 m g ( 0 . 0 15 mm o 1 ) IX^ 1 3 % 
MS (ESI, m/z) 326 (MH+) 

H-NMR (DMS0-d6) 5 2.90 (2H, t), 4.40 (2H. t), 7.32 (lH.d), 7.37-7 

.42 (2H, m). 7.54 (1H, t), 7.82 (4H, s), 9.00 (2H, br). 9.20 (4H.br). 9. 
30 (2H.br). 10.60 (lH.s) 



9 

N _ [3 _ ( 3 -7;^7x;^fW ] 7x^-4-7;yy^>X 

1 2 6 
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Tib' Zh'J7Mn mWt&<D£f$L 

xmi 

3 b DOy/^n^ K 1 . 7 0 g ( 1 0. 0 mmo 1 ) . 3-'>77 
7x7-/W. 4 8 g (1 2. 4 mmo 1) fcJ;tf0t&# U ^ A 3 . 5 8 g (2 
5. 9mmol) ^m<;l/A7; K8 0mlCBSU 9 5 "CTlf&ltr* 
L/co 30c>ft«. 7k 1 5 0 m I ttiaz-tirtb Lrt:@#£j!&l Ltz 0 ££>(-@&£7kl 
0 0ml «HT. »Ki^2 0 m 1 T'^Lfco iET«L«W:^ 

1RM 2. 32g (9. 12mmol) ^ 9 1. 2 % 

H-NMR (DMS0-d6) 5 5. 38 (2H,s) ,7.38-7.42 (2H.m) ,7.48-7.59 ( 

2H,m) ,7.75 (1H, dd) ,7.93 (1H, dd) ,8.23 (1H, dd) ,8.35 (1H, d) 

JM2 

3- [3-7;y^>^+'>] h 1 

3- [3 -- hn^>^;b^-^->] K>V'- h'JJV2. 3 2g (9. 12 mm 
o 1 ) ^ tffiia 4 . 3 8 g£fF®? 5 0ml l^MM L 4 5 °CT 4 BtFaW* L/c 0 ^ 

L ? p n i o o m l 1 1 SI^TkSHt:^ h y f a 
7k7§f£5 0 m 1 £*n*.-C#&Lfd£s fSl^oTMll^t^mo 
iR* 1 . 4 2 g ( 6 . 3 3 mm o 1 ) TO 6 9. 4 % 
H-NMR (DMS0-d6) <5 5.03 (2H, s) ,5.09 (2H, brs) ,6.50 (1H, dd) ,6 
.55 (lH,d) ,6.63 (lH,d) ,7.02 (111, dd) ,7.35 (1H, dd) .7.40 (lH.dd 
) ,7.42 (lH,d) ,7.43 (III, dd) 
1*13 

1 2 7 
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3— [3-7;y^>y^+'>] / 0 , /^hU>U2. 4 8g(ll. 1mm 
ol), 4-y7/$lfil. 18g(8. 0 2 mmo 1 ) S-ffll^THJfefll 4 
111 <hffiHlcLTlI&£LN- [3 - (3-y7/7x;+yyf/l/) ] 7x- 
^-4-y77^ yXT 5 K*»fcfc. »SC < H»| 1 III G <h|§Mgt 

43tfi 8 9 5mg(l. 4 5mmol) JRJ|5 18. 1% 
MS (ESI, m/z) 388 (MH+) 

H-NMR (DMS0-d6) 6 5.24 (2H, s) ,7.22 (1H, d) ,7.25-7.32 (6H,m) 
, 7. 78 (1H, d) , 8. 00 (2H, d) , 8. 20 (2H. d) , 9. 38 (2H, s) . 9. 45 (2H. s) . 9 
. 62 (2H, s) , 9. 80 (2H, s) , 10. 60 (1H, s) 

mm 7 o 

N- [ (1 R) - 1 - (2-> f-^nhVU) - 2- (3-7^;7x7 + y 
) -4- (fnij^>-l-^;l/) K^XTi K Zh'J7^nft 

Ifll 

[ OR) - 2-^OD-l - (2 -Jf/l/T'P tfyi/) *;w<;>it 
-7^;ur>£j& N-t-7> + ^M-;b-D-n^y>5g (2 1. 6m 
mol)»\ 44g(2 2. 5 mo 1 ) x SM V7"0 

t°;l/i^;t/7 ^ > 3 . 2 lg (24. 8 mmo 1 ) ^ffl^THFt 5 0 m 1 4>T 

Mjt>-rszi^M7K#ii Ltzik, ?mit^mi- h >;^a2. 12 g^^-rii 

tcL (l R) - 2 - 1 Ko + ->- 1 - (2 ^;u^p t°;l/) xfM^/<; > 

s? t -■7?ji<DW& : £mz 0 

H-NMR (CDC13) 5 0. 92 (3H, d) , 0. 94 (3H, d) , 1. 27-1. 38 (2H, m) , 1 

.42 (9H, s) .1.60-1.73 (lH,m) .2.68-4.18 (3H. m) ,4.67 (1H, d) 

1 2 8 
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Z<D (1R) -2-b Kp*->- 1 - (2-^f^nt» x*-;u*;i//< 5 
>Wtt --fJ-JWmglMZ/ 9 yx;W-^?o 'J K2. 47g(21. 6 mm 
ol) , y-fyypt>xWi>4. 5 2g(3 5. Ommol) W 
^c&^T&£;$t^ i/;14iL, ffift'JffA2. 1 5 g (5 0. 7 mo. I) 
^fflUT^^Wwl/A7 ; Ft 1 2 0 m 1 TfRjC^-ti-M^h^S*!! fco 
IRS 2 . 3 5 g ( 9 . 9 7 mm o 1 ) W. 4 6. 2X 
H-NMR (CDC 13) <5 0. 92 (3H, d) , 0. 94 (3H, d) , 1. 27-1. 38 (2H, m) , 1 
. 42 (9H, s) ,1. 58-1. 73 (1H, at) . 2. 88-4. 18 (3H, id) , 4. 75 (1H, d) 
1M 2 

( 1 R) - 2- (3-J/7;7i;*5/) -1- (2-^^;uyatf;l/) ifvl/ 

(1R ) - 2-^na-l - (2 - yfi^ot» ifM;W<; >^ t - 
3 5 g (9. Hmmol), 3->7/7x7-^2. 4 2 g (2 
0. 3mmol)^t>WJ^2. 7 2g(19. Trnmol)^ 

JjXfi 1. 2 7g(3. 9 9mmol) 40. 0% 

H-NMR (CDC 13) (5 0. 91 (3H, d) , 0. 94 (3H, d) , 1. 42 (9H, s) , 1. 40- 

1.78 (3H,m) ,3.88-4.09 (3H,m) ,4.59-4.67 (lH,m) ,7.10-7.42 (4H,m) 

1*13 

N- [ (1R) - 2- (3-7;^/7x;+-» -1- (2-^f^ot> 
) - A- (h°P'J Vy- 1 -4 AO <yX7i K - h 'J7^pW» 

(ir) -2- (3->7;7xy*^) -l- (2-yf;i/7-at» if 

^^iyit-^f;!/!. 27g(3. 9 9mmol) ^rffll«59i 

1 2 9 
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|R* 1.7 0mg(0. 3 2 5 mmol) JR$ 8. 15% 
H-NMR (DMS0-d6) 5 0.88 (3H, d) ,0.91 (3H, d) ,1.41-1.78 (311, m) 
,1.82-2.01 (4H,ra) ,3.15-3.30 (4H. m) .3.95 (1H. dd) .4.10 (1H, dd) 
,4.32-4.42 (lH,d) ,6.55 (2H. d) ,7.35 (1H, d) ,7.38 (lH,dd) . 7. 40 ( 
lH,d) ,7.53 C1H, dd) ,7.65 (lH.dd) ,7.93 (lH.d) ,9.21 (211, s) ,9.27 
(2H, s) 

%mm 71 

4- [(lS)-2-(3-7$^7x;*«»-l- [4- if 
4 _ [(1S) _ 2 - ( 3 -7i^;7x; + -» -1- [4- (4-kX>jy 

111 

4 _ 1 1? o 4. •> u y > - 1 - * y :JjX/(D ° 

4 _ t KP + ->.h°^U v?>2 5. 0 g (2 4 7 mmo 1 ) *y^no^>8 
6mmolK h'JxW;>7 5ml (5 3 8 mmol) »^ ^ 

JRS 4 4. 6 g (2 0 3 mmo 1) W 82% 
1*12 

(2S) -2 - (t-^F*->«-/V7;/) -3- (4-hFn^7x 

1 3 0 
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L-^n >>y f-jlsX.7.7-JVigMtM. 1 5. 2g(65. 6mmo!) ^'^d 
ny?>2 00ml KiSfiP U SifiT h U if^7 i > 2 0 m 1 ( 1 4 3 mm o 
1 ) , if- t -"/f-tWJij-tf*- V I 3. lg (60. OmmoD^^D 
py *>5 0ml lc»#Lfcfe©£*nx.* 15^PWLfco ^od^^ 

jRfi 19. 2g(65. 2mmol) « 99% 
1*13 

(2S) - 3- [4- [l- (Ov?o^->^;P*'-;i/) - 4 -tf^'J 

•>].7ii;l/] - 2- (t -yh*->*/l«J5-^7i y) ^ottVl^ f-A^D 

4 _ t irp + i/b^'J^V-l-^^Vi'O^H 8. 9g(86. 2m 
mo 1) . (2S) -2- (t 5 y) -3- (4-t K 
p+-/7x-^ 7°P t°7j->^y 5. 4g (86. 2mmolK MJ "7 

i^.;l/*X7 > 2 7. 1 g ( 1 0 3 . 4 mmo 1 ) £-r h5t Fn77>5 0 
0mli:ML7'/^*^>t^i^3 7. 5g(86. 2mmol) ^rl 

JR* 3 2. lg (62. 6 mmo I) M 7 3% 

H-NMR (CDC 13) 5 1.42 (9H, s), 1.70-1.84 (2H, m), 1.86-2.00 (2H, m), 2.9 
1-3.10 (2H, m), 3.38-3.53 (2H, m), 3.70 (3H, s), 3.71-3.82 (2H, m), 4.40 
-4.44 (1H, m) 4.45-4.60 (1H, m), 4.93-5.00 (1H, m), 5.18 (2H, s), 6.92 ( 
2H, d), 7.02 (2H, d), 7.13-7.21 (5H, m) 
1*14 

1 3 1 
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4 _ [ 4 _ [ (2 S) - 2 - ( t -7" h*->#;b*-A/7 U) -3 - t Kn* 

( 2S) -3- [4- [1- ('^^P*'>^W-Jl') - 4 - t'^'J v^M-* 
■>] 7x-M - 2- (t--/F + y7 , ;M'-;H;;) 1 
0. 4g(20. 3mmo 1) *f Kn75>3 0 m K *9J-fcl 0 
mltwJSJSPU 0°CT?7K^b^^^^ h 'J ^A2. 44g(64. 5 mm o 1 ) 

8 2 g (2 1. 7mmo 1) SrJQiU SfifcRLTHlC 2 lMM*Lfco RSfc^ 
JjXfi 9. 45g (19. 5mmol) » 9 6% 

H-NMR .(CDC 13) 5 1.44 (9H, s), 1.68-1.82 (2H, m), 1.84-1.98 (2H, m), 2.7 
8 (2H, d), 3.29-3.95 (7H, m), 4.40-4.44 (1H, m), 5.14 (2H, s), 6.92 (2H, 
d), 7.12 (2H, d), 7.28-7.40 (5H, m) 
Xfi5 

4 _ [4 _ [ (2S) - J-^oo-2- (t-yh + ->A/^-^7;y) ~f 

n tvu] 7 *y * ->] ' tr^ u f > - 1 - * > ^ 

4 _ [4 _ [ (2 S) - 2 - + - 3- tKo 

*->7°n£;l/] 7i/*->] t°^U v>>- 1 -*/l/#^R^>^^5. 5g (1 
1. 3mmol)^DD^y6 0mli:»IL 0 t)T? HJ J-f-A'T S > 
3. 2ml (2 2. 6mmo 1) > ^>XM"-^n'J Kl. 9 5 g (1 7 
. Ommol) ^jDx.fco 4 Nfffflfii#8^ * Lttfcfc 

1 2 0mli:g»U 'Jf-7A^P'J F2. 57g(6 0. 6mmol) ^ 

x 5 0 °CT- 1 5 ^BHBIiLfc. HHk=-f^*tttH**£ L^&fcftoTMLffi 

1 3 2 
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JRS 2. 6 0g(5. lBramol) W 4 5% 

H-NMR (CDC13) 6 1.44 (9H, s), 1. 63-1. 82 (2H, m), 1.83-2.00 (2H, n). 2.9 
1-3.10 (2H, m), 2.83 (2H, d), 3.40-3.54 (3H, m), 3.57-3.63 (1H, m), 3.66 
-3. 80 (3H, m), 4. 40-4. 52 (111, n). 5. 14 (2H, s), 6. 92 (2H, d), 7. 16 (2H, 
d), 7.13-7.21 (5H, m) 
Xg6 

3 _ [ (2S) - 3- [4- [1- (^>S>P*i/#/M?— AO -4-h'^U^ 
yM-*->] 7*-M - 2- (t-^h + ->*M'-/V7^) 7n#*S/] < 

3 _ [ 4 _ [ (2.S) -3-?ao-2- (t-7*h + ->*M^7;;) 

^Dt>] 7x7 + ^] tf^'J S>>- 1 -*;U#>»^>y/U6. 4g (12. 
7mmo 1) ^^7f/l*M7; K7 0ml WSffiPU 3 - >T 7 7 * y 
2. 27g (19. lramol),M*'i7A3. 5 lg (25. 4mmol 

) ^iDA. 7 o°c-ei 5^»Lfio ftttif--rt/«*m»H£Ltt&K«£oT 

JRM 5. 0 g ( 8 . 54mmol) W 67% 

H-NMR (CDC13) ff 1.44 (9H, s), 1.66-1.83 (2H, m), 1.84-2.00 (2H. m), 2.5 
0-2. 60 (1H, m), 2. 82-2. 93 (1H, m), 3. 40-3. 53 (3H, in), 3. 58-3. 63 (1H. m), 
3. 65-3. 80 (3H, m), 4. 40-4. 53 (1H, m), 5. 14 (2H, s) 6. 92 (2H, d), 7. 16 ( 
2H, d), 7.13-7.21 (5H, m) 
1*17 

3 _ [ (2 S) - 3 - [4 - [1 - (K>yn*->*^«HiJl/) - 4 -fc^'J ! J 

1 3 3 
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;U**->] 7i-;H -2- (4-3-K'<>*'>^-^7;y) ^o* + 
•>] <> V - h 'J;u©£fifc 3 - [ (2 S) - 3 - [4 - [ 1 - (^>^ D ^i/ 
- 4 - tf^V ^;l/^-+->] 7i-^] - 2- (t-yh*->*M 
-/l/7 a 7) /a#*y] h »J;U2. 5 4g(4. 3 4mmol) 

4j&£Ell7KSl©^**-fr>j§fflc2 5 m U 2. 5ml^*^fCo 

1ST 2 4 mmmmt. »»£«EB*LT»fc»it£ y^^^A7 £ K 4 
Om 1 KfgJgLfco V^ab'il/xWi >1. 77ml (13. Ommo 
1), 4 - a - K^t" >7;l/t-;^ o 'J K 1 . 97 g (6. 5 1mmol) 
^0°CT-SPX./Co 3 0 5tf&> gfifcBSLTl 9B#lffliK#Lrt:o Bfflfcxf-^^ttliJ 

JR* 2. 5 0 g (3. 3 9mmo 1) 7 8 % 

H-NMR (CDC 13) d 1.62-1.83 (2H, m), 1.63-2.00 (2H, m), 2.62-2.80 (1H, m) 
, 2. 83-3. 00 (1H, m), 3. 40-3. 53 (2H, m), 3. 62-3. 80 (3H, m), 3. 81-4. 00 (2H 
, m), 4.40-4.45 (1H, m), 4.40-4.45 (1H, m), 5.14 (2H, s), 5.20-5.36 (1H, 
m), 6.73 (2H, d), 6.90 (2H, d), 7.01 (2H, d), 7.24-7.44 (9H, m), 7.70 ( 
2H, d) 
1*18 

4 - [(IS) - 2 - (3-->7;7x;+-» - 1 - [4 - [ (1 -sO'Jfr 

3 _ [ (2S) - 3- [4- [ ( 1 4 -f^U 

y;l/) 7 x-;b] -2 - (4-3-K / 0-b*>^^-/l/7;y) 7*n 

tf*^] b U;l/3 1 0 mg (0. 4 2mmo 1) 

^/U0. 59ml (0. 46mmol),rF7^MJ7x-WX7-(^ 

1 3 4 
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5^7A2 4mg (0. 0 2mmo 1 ) , h U ^)VT i > 2 0 m 1 £-*nx.. 7 
>#£T. 9 0 °CT? 4 BfPeW* L/Co &i££iS* LT{§ t>ft/c$£g?$l£ •> U 

jRa I3 9mg(0. 18mmol) W 43% 
H-NMR (CDC 13) 5 1.34 (6H, t) , 1.68-1.83 (2H, m) , 1.84-2. 
00 (2H, m) , 2.76-2.94 (2H, m) , 3.40-3.53 (2H, m) , 3.70-3. 
81 (3H, m) , 3.82-3.95 (2H, in) , 4.04-4.25 (4H, n) , 4.38-4. 
52 (1H, n) , 5.14 (2H, s) , 6.76 (2H. d) , 6.92 (2H, d) , 6. 
95-7.05 (3H, m) , 7.32-7.39 (5H, m) , 7.42-7.51 (1H, m) 7.6 

3- 7.71 (1H, m) , 7.84 (2H, d) , 7.87 (2H, d) 
IH 9 

4- [(is) - 2- (3-ts y;7i/*-» - l - C4- u-tr^yy 

4- [(IS) - 2- (3-7;y;7x/*^) - 1- [4- 

. ~ h 'J 7;U*nft|ftt£CD^fifc 4- [(IS) - 2- (3-->T;7x; 

+ [ 4 _ [ ( l -s<y itjU-tlristJJltf—Jl— 4 - >J 

3 9mg(0. 1 8mmo 1) ^ 4l^Wi©^t«4. 5mli: 

»#u ^b!K**3 o %^nrs (w/v) x^y-;uo. smi^to^-fco 

-f£ (w/v) x^y-/U^2 4m 1 (CS«¥LTSai?2 4B|18*#Lfco 

m^^i Lxni>ntzn%m% o °cn 2 0 k jnb***£t*ifflfc 1 8 m 1 ssnx. 

1 3 5 
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57<i-izttl s h'j7^ntt^0. 1 %^rr<S (v/v) TKiT-b h- 

h yynoffi^*«ET*mL. Btfj«j©7 7? -> 3 >*afeeft»f 5 citato, 

4 - [ (IS) - 2- (3-7;^/7x; + y) -1- [4 - (4 - f^'j y 
7x-;Wf;i/] xf-yU] x;U7 r ^^M 7 x— >g§ty 
.xf-;U - hU7;M-n^igiRfi 29mg(0. 03mmol) iRs$ 1 
9% 

MS (ESI, m/z) 579 (MHf) 

H-NMR (0MS0-d6) 8 1.18 (3H. t) . 1.68-1.90 (2H, m) , 2.00- 
2.18 (2H, m) , 2.56-2.70 (1H. m) , 2.80-2.92 (1H, m) , 3.01- 
3.21 (2H, m) , 3.21-3.36 (2H, m) , 3.64-3.76 (1H, m) , 3.82 
(2H, q) , 3.96 (2H, d) , 4.53-4. 64 (1H, m) , 6.80 (2H, d) , 
7.03 (2H, d) , 7.08 (1H, br) , 7.22 (1H, br) , 7.37 (1H, dd) , 
7.46 (1H, dd) 7.68 (2H, d) , 7.70 (2H, br) , 8.21 (1H, dd) , 8. 
38-8.54 (1H, tn) , 9.00 (2H, br) , 9.33 (2H, br) 
.4 - [ (IS). -2- (3-7; ^7i7*/) - 1 - [4 - (4 - h'^'J is 
;M-+-» 7x— /Mf/I/] X^r^^l/] 7 x-r^l/*X*>^y>.x 

_h'j7Wo^S JR» 19mg(0. O2mmol) W.m 1 

2 % 

MS (ESI. m/z) 645 (MH+) 

H-NMR (DMS0-d6) 6 1.24 (6H, t) , 1.70-1.87 (2H, m) , 2.01- 

2.14 (2H, m) , 2.54-2.69 (1H. m) , 2.77-2.93 (1H, m) , 2.98- 

3.18 (2H, m) , 3.20-3.33 (2H, m) , 3.62-3.74 (1H, m) , 3.97 

(2H, d) , 4.04 (4H, dq) , 4.53-4.64 (1H, m) , 6.80 (2H, d) , 

I 3 6 
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7.03 (2H. dd) , 7.08 (1H, br) , 7.26 (1H. br) , 7.37 (1H. ad) , 
7.48 (1H. dd) 7.74 (2H, d) , 7.76 (2H, br) , 8.31 (1H, dd) . 8. 
38-8.54 (1H. m) - 9-02 (2H, br) , 9.27 (2H, br) 

%mm 7 2 

4 _ [(is) - 2- (3-7;^7x/*-» -1- [4 - [ (1 - 7-b 

4 _ [ ( 1S ) -2 - (3-75 y;7xy*-» - 1 - [4 - (4 -tf*y y 

lh'J7;l/tDSil«19mg (0. 0 2mmo 1) £tUfi&li£l-£ U ^ 
Mm A 4tPlioS«o«t^^o «« 1 lmg (0. 0 lm 
mo 1) W 5 5% 
MS (ESI, m/z) 686 (MH+) 

H-NMR (DMS0-d6) 5 1.14 (6H, t) , 1.60-1.84 (2H, m) , 1.93- 

2.14 (2H, m) , 2.28 (3H, s) , 2.54-2.71 (1H, in) , 2.78-2.93 
(1H, m) , 3.46-3.60 (2H. m) . 3.62-3.77 (3H, m) , 3.80 (4H, 

q) , 3.98 (2H, d) , 4.58-4.67 (1H, m) , 6.82 (2H, d) . 7.05 
(2H, d) , 7.08 (1H, br) , 7.23 (1H, br) , 7.35 (1H, d) , 7.47 
(1H, dd) 7.67 (4H, dd) , 8.21 (1H, dd) , 8.73 (1H. br) ,9.08 ( 

2H, br) , 9. 10 (1H, br) , 9. 33 (2H, br) 

mmm 7 3 

4- [(IS) -2- (3-75 ^;7x;^» -1 - [4- [ (1 -7-fe h 

4- [(IS) - 2- (3-7;^77x7 + -» - 1 - [4 - (4-b'^'J 

1 3 7 
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;xf;l/2 9mg(0. 03mmol) ^ih^Mt U 4 4 <h|5)fc$£>*& 

J&fi 1 3 mg (0. 0 1 mmo 1 ) W 4 3%. 
MS (ESI, m/z) 658 (MH+) 

H-NMR (DMS0-d6) 5 1.24 (3H, t) , 1.67-1.85 (2H, m) , 1.99- 

2.15 (2H, m) , 2.29 (3H, s) , 2.56-2.70 (1H, in) , 2.79-2.95 
OH, in) , 3.47-3.61 (2H, m) , 3.62-3.85 (3H, m) , 3.97 (2H, 

d) , 4.03 (2H, q) , 4.59-4.71 (1H, m) , 6.82 (2H, d) , 7.05 
(2H, d) , 7.09 (1H, br) , 7.27 (1H, br) , 7.42 (1H, d) . 7.48 
(1H. dd) 7. 73 (2H, d) . 7. 76 (2H, br) . 8. 32 (1H, dd) , 8. 57 ( 

1H, br) , 9. 06 (2H, br) , 9. 13 (1H, br) , 9. 32 (2H, br) 

mmm 7 4 

4 - [(IS) - 2- (3-7;v>;7x74-» -1- [4 - [(1 -7Hz h 

[(IS) - 2- (3-7;y77x7+-» -1- [4 - [ Cl-Tth-f 
= K-f Jl— 4 — U ! J)\d ;t*->] 7xx;Mf/l/] if^] X;l/7 7 ^^ 
] 7xx;^Xt«>l^if^ Zh'j7^tPiii8mg (0. 0 0 9 mm 

o i ) \z.mmm 1 m 1 ^m^, 1 3 0 °c-e 4 b#f b w£ l/c 0 mmz^ik lt# 

&ft?n^? -f-ictfU h'J7;l/tDW^0. l%^W^-5>(v/v 

) TKiT-tr h-hyAC9M^^?§tiiL, gf»D7 5 ? > a 

iR* 3mg (0. 0 0 4 mmol) M 3 9% 

1 3 8 
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MS (ESI, m/z) 630 (MHO 

H-NMR (DMS0-d6) 8 1.62-1.83 (2H, in) , 1.94-2.12 (2H. m) 
. 2.28 (3H, s) , 2.53-2.70 (1H, m) , 2.78-2.86 (1H, m) , 3.48 
-3.63 (2H, m) , 3.65-3.80 (3H, m) , 3.95 (2H, d) , 4.58-4.70 
(1H, m) , 6.82 (2H, d) , 7.03 (2H, d) , 7.07 (1H, br) , 7.22 
(1H, br) , 7.34 (1H, d) , 7.46 (1H, dd) 7.66 (2H, d) , 7.78 
(2H, br) , 8. 16 (1H, d) , 8. 66 (1H, br) , 9. 04 (2H, br) , 9. 09 
(1H, br) , 9. 30 (2H, br) 

4 - [(IS) - 2- (3-7;-^7x; + -» -1- [(4-7^y7i 
=-)V) t=f-M xf;i/] r^-i A/\ — h V 7 fr* u%m&<D€i 

ami 

[(IS) - 2- tKp+->-l- (4-3 - K'OiW x-f-JW tuw<i y 

MT, ^;-^3mli:Mft-;H. 56ml (7. 73mmol) 
^iDx/ctv L-4-3-F'7x-;V77-V4 5 Omg (1. 5 6mmol) 

U>0. 52ml (4. 6 8 mmo 1 ) > v?- t -^f - M 4 3 m 

g (2. 0 3mmo 1 ) . ^?oa/^l 0 m 1 £inx. 1 9mfflffl$ltz 0 K 

^atr^. ^^7K-e)ii^^^. m^M^^^'y^^x-^mk. fern* 

fiQ*-, *&~r\ ykmt*<ymi- h ») ?A l 4 3 mg (3. 7 8mmo l ) £*nx- 

1 7 msmwttzo 1 g^i&^cRfc&^o < «9&t:K M^^Trit&ajL/c 

1 3 9 
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JRS 240mg(0. 64mmol) W 41% 

H-NMR (CDC13) 5 1.42 (9H. s) , 3.48-3.77 (2H, m) ,2.59 ( 

2H, d) , 3.79-3.91 (2H, m) , 4.63-4.78 (1H, n) , 6.97 (2H, d 

) . 7. 64 (2H, d) 

XH3 

[(IS) -2-^oa-l- u-s-K'O^) *A/><S>»t 
-7^,wd£)& [ (IS) - 2-hKn*i/-l - (4 -a- P^SM') ^ 
f-;l/J *;^<5>St-^3 6 Omg (0. 9 6mmo 1) O^oo^ 
y5ml«ftT> h'JxW;>0. 2 7ml (1. 9 2mmol),^ 
^XM-;^o5-f Kl 6 5mg (1. 44mmol) **D^3 0#it#& 
. mfitcM LT 1 5 B#|«H8* Lfco Rft«^7KT-#IR U 

lis l*. w&i* i «jh«. i as&MMk^ h y * ta«i«toK-e«Wfc» 

f-;^;UATvKl OmK ^k'J^->A 2 0 3 mg (4. Bramol) ^ 
5 0°CT1 9B&IH*#Lfco SJS^7ktr#f?L. ftlfif-A/fc-Cttm LfCo W 

JRS 237mg (0. 60mmol) W 6 3 % 

H-NMR (CDC 13) 6 1.43 (9H. s) , 2.80-2.93 (2H. m) .3.48 ( 

1H. dd) , 3.62 (1H, dd) , 4.00-4.18 (1H, m) , 7.00 (2H, d) , 7. 

63 (2H, d) 

1*13 

1 4 0 



PCT/JW8/00176 

WO 98/31661 

((1S) _ 2 -,ap-l-(4-3-K^« ^-<-y» 
I Tmg (0. B Omn.0 1) . f^***^S Ktml C 
,. W7I ;-MU« (0. I Ommol). 
g (,. 2mmo 1) Orel .«MW^. RC«7kt*«U 

BBxWflilBLfc. *«■**• W*** 1 *** W * a * L 

*»fc.«» 2 8 2mg(0. 5 9 mmoO «» 6 3 * 
1-M (CDC13) « 1.43 W «> . t« (2H, 0 . "4-3.94 ( 
2H. .) , 4.73-4.89 QH, ri , 6.94 (2H, 0 , 7.09 C2H. 4) , 7. 

13 (1H, d) . 7.38 OA 4« ■ ?•«> «»■ « 

Iffi4 

4 - [( lS)-2-(3-^7^*-»-l-(4- 3 -K^ 

IfW W ,t4*i sasKt-T-f^ia 
W i.*v< 5 vtt.-»*«i..i(i. »"«»"**■** 

#<t>y***vlSlKl. 3ml- /4tt^w. 

.^.MVrtBWW^I. 13ml (0. 7 3mmol). 4 
- ?D ax;^3c.**Kt-^W3 5mg (0. 4 9mmol>*** 
3 o»«f*Lfc. SSCBLTl 9«P.W*tfc. K****?**^ BBS* 
f^Tttt Lfc. «* 4 - » a a ' " ? ° °* 

»(^Mft 
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IRS 50mg(0. 08mmol) « 33% 

H-NMR (CDC 13) <5 1.63 (9H. s) , 2.71-2.82 (1H, m) . 2.86-2. 

99 (1H. m) , 5.15-5.28 (1H. m) , 7.07 (2H, br) , 7.20 (2H. d 

) , 7.27 (1H, dd) , 7.34 (1H, dd) , 7.45 (2H, d) . 7.69 (2H, d 

) , 7.98 (2H, d) 

1*15 

4- [ (1 S) -2- (3->7;7x;*^) -1 - (4-->7;^>^l/) 
x^l/J x;l/7y^;l/] £H#& t - 7 =J- frV&Jfc 

4 - [ (IS) - 2 - (3->7/7x; + -» - 1 - (4-3- Y^s'JA, 
X;V7 7 ^;l/]^ISit-7'f^5 0mg (0. OSmraol) 
^N-^f-;u-2-t°n>; K>0. 5mli:ili$^ ^7Wki(I) 11m 
g (0. 0 lmmo 1) ££Q;L N T;U^>#^ET. 1 3 0 °CT 7 B#TOJ£Lfc 0 

jRft 2 1mg(0. 04mmol) JRJg 33% 

H-NMR (CDC 13) 8 1.63 (9H, s) , 2.82-3.10 (1H, m) ,3.90 ( 

2H, br) , 5.06-5.13 (1H, m) , 7.01 (2H, br) , 7.15 (2H, d) , 7. 

28 (1H, dd) , 7.37 (1H, dd) , 7.47 (2H, d) , 7.74 (2H, d) , 7. 

98 (2H, d) 

M6 

4 - [(IS) - 2- ( 3 — T ^ y/7i/ + '» -1- [(4-7;^/7i 
J* 

4 - [(IS) - 2- (3-/7;7xy*/) -1- (4-->7 7^>i>vU 

1 4 2 
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) if-yl/] 7,)Vy 7 ^-()V] £,g#®?t -7^71/2 lmg (0. 04mmol) 

43£ft 3mg(0. 004 mmol) W 10% 
MS (ESI, m/z) 496 (MH+) 

H-NMR (DMS0-d6) 6 2.42 -2.60 (1H, m), 2.72-2.84 (1H, m), 3.48-3. 
61 (1H, m), 3.77 (2H, dd) , 6.88 (2H, dd) , 7.01 (1H, br) , 7.08 (211, d), 
7.12 (1H, dd) , 7.23 (1H, t), 7.33 (2H, d), 7.38 (1H, br) , 7.60 (2H, d), 
8.08-8.15 UH, m), 8.63 (2H, br) , 8.73 (1H, br) , 8.93 (2H, br) , 9.02 
(2H, br) 



1 4 3 
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mmm 1 6 

N- [2 - (3-7;^y7i7 + i/) ^JV] -N-^^^/b- 4 - [ (h°^ 
'J^>-4-f;U) <>X7; K ~ M 7;M-Dpg£t*cD£j& 

Ifll 

N- [2 - (3-y777x;+-» if^] - 4 - ( 1 - t -7' H-'sf]>m 
-/U- 4 - tf^'J ^>X7 i K©^fiSc 

4 - (l-t-yh + s/* yl/tf^U- 4 - 'J -7;M"4- •» £M#8£ 2 1 1 
. 2mg (0. .6 5mmo 1) ^ 3- (2-7;/x^y) ^yy^hyyi/ 
&leigl2 9. 2mg (0. 6 5 mmo 1 ) Ztii&mmt U HSfe^J 1 X*I4 t 

iRS 16 7mg(0. 3 6mmol) TO 55% 

H-NMR (CDC 13) £ 1. 50 (9H, s), 1.65-1.80 (2H, m), 1.85-2.00 (2H, m), 3.3 
0-3.40 (2H, m), 3.60-3.75 (2H, m), 3.90 (2H, dt), 4.20 (2H, t), 4.55 (1H 
, m), 6.45 (1H, t), 6.94 (2H, d), 7.15 (1H, d), 7.17 (1H, s), 7.26 (1H, 
d), 7.38 (1H, t), 6.74 (2H, d) 
1*12 

N- [2- (3 -i/TJ 7 i7 + •» xf-yl/] -N-<yiS)\s- 4 - (1 - t - 
7' h * -> J] Jltf— JV >J 'J y - 4 - -< )V) *3- ! sOXT i 

7k%itf- h V VI* (itett6 0 %) 2 3 6 mg (5. 9 1 mmo 1 ) ^V/Tfr 
*JlATl WkftTTOLfCo N— [2- (3->7;7i; + -» x^/l,] 
-4- ( 1 - t -7* h*>*;l/tf'-;l/fc:^y -7>- 4 t+->^yX7; 
K2. 6 7g (5. 9 1mm o 1) &'pm.<b<J / =f- )V*JV1*T I KJc^LTiP 
X./Co 7km<D&£.frmt>'>tzmzK>i?JU7'a i K 1 . 4ml (11. 8 mmo 

1 4 4 
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jRft2. 8 5 g (5. 2 6 mmo 1) » 8 9% 
H-NMR (CDC13) 5 1.43 (9H, s) , 1.72-1.80 (211. m) , 1.85-1. 
93 (2H, n>) , 3.23-3.38 (2H, m) , 3.60-3.70 (2H, m) , 3.72-3. 
81 (2H, m) , 4.15-4.22 (2H, m) , 4.47-4.50 (LH, m) , 4.77 ( 
2H, brs) , 6.88 (1H, d) , 7.09 (1H, m) , 7.25 (1H, brs) . 7.26 
-7.50 (7H. m) , 7.58 (1H, d) , 7.68 (1H, t) , 8.01 (1H, s) 



N- [2- (3-75 ^7 i y + -» -N-O^U-4- [ (h^ 

N- [2- (3->7;7x; + ^) -N-^>^^-4- (1-t 

-yh^^^-;i/hX'jy>-4 — fAO t*i/OX7; K2. 8 5g ( 
5. 2 6 mmo 1) * 4 fi*M***^yt*t> 5m 1 
JfrfbkJR* 3 0 %^tr (w/ v) x^y-^5ml &iD;frMT 5 Bfia«t#& 
. gi^SE^±LTM1^7 >^-7^ I 0%#W"ti. (w/v) 

5 m l I^HLTSa-eiHlHWl/fc. »«*9*L.T**nfc« 

jRfil. 2 5 g (1. 7 8 mmo 1) 3 4% 

MS (ESI, m/z) 473 (MH+) 

H-NMR (DMS0-d6) <5 1.79-1.83 (2H, m) , 2.05-2.11 (211, m) 
, 3.06-3.11 (2H, m) . 3.22-3.27 (2H, m) , 3.63-3.68 (2H, m) 

1 4 5 
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, 4.15-4.29 (2H. m) . 4.69-4.77 (3H, m) . 7.04 (2H. d) . 7.20 

-7.60 (10H. m) , 7.50 (1H, t) . 8.60 (2H, brs) , 9.26 (4H. d 

) 

mmm 7 7 

N- [2- (3-7; VS7±J*-» xf^] - N - ^ > iSjU- 4 - (1 -7 
-fc^U- t'^'J : Jy- 4 --OU) tf+i/'OXT' K h 'J7;l/tD^iigo^ 

N- [2- (3-7; x^;u] -N-^>v?;l/-4 - [ (f 

5>>-4--f AO ^>X7^ K — b V 7 >\/*vm$M.\ 8 Omg 

CO. 2 5 7mmolK h U ; > 0 . 12ml (0. 848 mmol 

) *tru^^lml+*?&T«»U *C^T-bf-;l/^P5-f KO. 02ml ( 
0. 2 8 3 mmo l»#>o < BHHKi^L^o SfifcRLfcSL 

-f£ (v/v) 7Ki7-tr h U^Ofi^ii-eSaiLx @Wft®77^-> 3 > 

iR* 7 3. 5mg (0. 12mmol) JR^ 46% 
MS (ESI, m/z) 515 (MH+) 

H-NMR (DMS0-d6) 6 1.41-1.62 (2H, m) , 1.85-2.00 (2H, m) 
, 2.01 (3H, s) , 3.23 (2H, dt) , 3.60-3.65 (2H, m) , 3.80-3.90 

(1H, m) , 4.20-4.30 (2H, m) , 4.60-4.70 (2H, m) , 4.75 (2H 
, brs) , 7.03 (2H, d) . 7.20-7.43 (10H, m) , 7.52 (1H. t) , 9. 
21 (4H, d) 
%MWM 8 

N- [2 - (3-7; ^77i7+y) -N-OiSJ)/- 4 - [ 1 - ( 

1 4 6 
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TlJ-T^iV) -W) 'Jv-A t+i/^>XT;K -hU7;U* 

N _ t _y^->^M:-;^'J •>> 4 Omg (0. 3 14 mmo 1) «r*> 
f**M7 5 K*WU *»TF'^W5>0. lml (0. 6 9mm 
o 1) > ?Da«|i^0. 0 3ml (0. 3 1 4 mmo 1) SrilDX. 5 afflffifc 
*Lfc*. N— [2- (3-7;^7xy + » xf-;l/] -N-<>^-4 
- [ (t^'j^y-4-^^) **•>] *>XT5K -h'J7/l/*BWI*2 
2 Omg (0. 3 1 4 mmo 1) »IC*UT4*IB»Lfc*.-* 

JlX* 6 1. 6 m g ( 0 . 0 8 1 3 mm o 1 ) JR* 2 6 % 
MS (ESI, ra/z) 530 (MH+) 

H-NMR (DMS0-d6) 6 1.50-1.70 (2H, m) . 1.91-2.10 (2H, m) 
, 3.05-3.10 (1H, m) , 3.20-3.40 (2H, n) , 3.52-3.70 (3H, m) 
, 3.80-4.00 (2H, m) , 4.23 (2H, m) , 4.72 (2H, brs) ,7.05 ( 
2H, d) , 7.20-7.52 (10H, m) , 7.53 (1H, 0 , 8.03 (3H, brs) , 
9.28 (4H, d) 

mum 7 9 

3 _ [4 _ T ^,_ 2 - [2- [4- (l-T*b^K^-4-t:^ 
«»*/<A>Tin *h*'>] 7x.iW -2-^V7afi>i 

1 4 7 
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3 - 1 K a * -> - 4 - 3 - K2cH#8ft©£j&)fc 

3 - t F'o + ->£H§afc 30. 0g(217mmol) £?frB£ 2 0 0 ml d/gft? 
U — ift^ba tf^ 53. 0g(326 mmol) £W.i&T*lMA_tZo 4 5 °CT? 1 5 

0 m 1 T 2[Hk 7K5 0 Om 1 T? 2 Sgfefr U 8 0 °CTME^@^ i+5 C £T\ $ 



JRS 17. 2g(65. 2mmol) « 3 0 % 
MS (FAB. m/z) 265 (MH+) 

H-.NMR (DMS0-d6) 6 7. 13 (1H, dd). 7. 43 (1H, d). 7. 80 (1H, d) 

IS2 

3 - h K o * -> - 4 - a - > V- h U vl/©£jsfc 

3-t Kd*->-4-3-K3cJBLW2 2. 3g (89. 7mmol)^f^ 
tFn77>3 0 0mli:j|)IUt)(DI^PP41xf;H9. 7ml (2 0 
6mmol)> h l Jif;H;>2 8. 7ml (2 0 6 mmol) ^OtTM 

7 'J LTfebtltzT h7tFo75 >7§f& 3 0 0 m 1 tC. 0 "CTftlx. 

fc. liTfl Ol^raa^ ^^E@*bT^t>nfc^#/^> ; 7i-+-9->4 
5 O m HC^L^tK h U 7;U^-o^ 9>XJlt*yWtl 7. 4ml (117mm 
o 1 ) % b"'jy>2 1. 8ml ( 2 6 9 mm o 1 ) £ 0 °C^iPX./c 0 MS"? 1 8 

^ y — (1:1) 18 0ml ICiSJSLfc *>©K 1 ^TkBHk^ h V >7 

9 0ml (90. 0 mm o 1 ) £^ST?An*.*:o 4 B$FaTO*&. j&«E* 
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JlXft 9. 2 9g(3 7. 9mmol) 4 2% 

MS (FAB, m/z) 246 (MHO 

H-NMR (CDC 13) 6 5.63 (1H, br), 6.96 (1H, dd), 7.23 (1H, d), 7.79 (1H, 
d) 

Ig3 

3- (2-7;^^^) ~ 4 -3- F<//- h U^Ulg^CD^ 

3 - t Kp + ->- 4-3- p<.>7- h U;K t 
) rt^'v- h^tfa^Jl^i Ls mmm 1 OIg2Mli3 iTOOS^^ 
^M'fb^^fco tetet-yi-JU (2-^ODXf;|/) ^;w<T-h(i2- 
? d u if^7 5 y^g£££ffl^T|fe&fe#IJ 1 Xfl 1 <t|5l^{c LT^fCo 
114 

N- [2- (5->7;-2-3-K7x;+-» ^4/] -4- ( 1 - t -Z? 

3 - (2 -7? J i- h + - 4 -3- YOV— h <)Ji> iMMi&2. 2 8g 
(7. 0 3mmol). 4- [ ( 1 - t -7 h * i/ij >Vtf—)\s- 4 - fc 0 ^ 'J v^U 
) £M8?2. 90g(9. 0 2mmo 1) . ^ Vfa t'Jl^JlT 

5>11. lg(85. 9mmo 1) . 1 - (3 - : Jt f-J^Tl J?uM)V) - 
3 -x^U^WtSM i Ki£g?&3. 02g(15. 8mmol)fcW4-y 
/W;;t'iJ^0. 6 2g(5. 0 7mmol)^^f^;l/A7;K 
8 0ml (cjgjgU m.r&rm&m$Ltz 0 gra4LTibtif;M^>"J 

iRfi 2. 7 2g(4. 6 0mmol) TO 65. 4% 

H-NMR (CDC 13) 5 1.43 (9H, s) , 1.62-1.82 (2H, m) , 1.89-2. 

1 4 9 
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00 (2H, m) , 3.30-3.40 (2H, n) , 3.62-3.78 (2H. m) .3.95 ( 
2H. dt) , 4.22 (2H, t) , 4.55 (1H, m) , 6.64 (1H, t) ,6.94 ( 
2H, d) . 7.01 (1H, d) , 7.03 (1H, dd) ,7.78 (2H, d) , 7.89 (1H 
, d) 
1*15 

2-7tf^7;;-3- [4-->7V-2- [2- [4 - (l-t-7'h*-> 
fiA/^—j]/- 4 - t°^U <yy^;UT i J] xh + ->] 7x^] 

7 9 U A/8M f-;ucD£-j& 

N- [2- (5-i/7;-2-3-K7x;+'» x^;U] - 4- (1 - t - 
7"h + »>^;l/^;l/-4 -tr^'J 5>A/:fr*5/) ^>X7 5 F2. 72g (4. 6 
0mmol)\ 2-T-kbTi VsmS+^l. 32g (9. 22mmo 

1) ^T±b~bU^8 Oml icmmt. WSk'*?i?*jU (I I) 2 7 2 mg ( 
1. 21mmolK h l J-o-h l J;l/-t»X7-f>6 3 0mg (2. 07mmo 
1). h'J7f;l/7;>l. 7 1g(9. 2 3 mmo 1 ) 3 Bin^flSiL 

JRS 1 . 1 2 g ( 1 . 8 5 mm o 1 ) J|X^ 4 0. 2 % 
H-NMR (CDC13) <5 1.45 (9H, s) , 1.65-1.80 (2H, m) , 1.85-2. 
00 (2H, m) , 2.02 (3H, s) , 3.30-3.40 (2H, m) , 3.60-3.75 ( 
2H, m) , 3.80 (3H, s) , 4.35 (2H, t) , 4.55 (1H, m) ,6.82 ( 
2H, d) , 6.99 (1H, t) , 7.18-7.22 (2H, m) , 7.33 (1H, s) , 7.44 

(1H, s) , 7. 69 (2H, d) , 7. 87 (1H, d) 
lH 6 

3 - [4 -75 V J -1 - [2 - [4 - (1 -7-b h 4 I A>- 4 - h° ^ 'J -J 
JUX^ris) ^yy^frTiy] xh + y] 7x-;H - 2 V7°P t°*>$ 

1 5 0 
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J-Z- [4-->7/-3- [2- [4- (l-t-7*h* 
i/^/Mt-^U- 4 -fcf^U ^;M-*-» ^>7*^^7;/] xh + y] 7x-A 
] 7? 'J^SMi^H . 12g(l. 8 5mmo 1) £4^£ft*3fc©S>** 
^>&$5 Om IfcjgJSU x^y-;l/5m 1 *lD*M.T 1 0 B»L/c 0 & 
«*S*W*&tlfc»«E*7> ; e-T*2 0%Sm-fZ> (w/v) i^y-;U?g 
«8 Om 1 Kig#U SST4 BUffLfc, *«S£«*U ^titiBM^ 
3-J-)lT*\-4 i?-Yi§m&2. 2 3 g (18. Ommol), HJjcf-;U7 
i > 1 6. 0 g (1 5 8mmo 1 ) £j.*/-;H 0 0ml K$g*PU 3 OUT 
4 a L/Co U# ZtitzmL®* h U 7 ;M* D@fci&£ 0 . 1 KS* 

f S (v/v) *i:7*h-h'J^©^*il (4 1) 5 0mli:gilt^ 
* KxWUg&ffc^lfr&SS/ 'J ti¥)^Wm\ (LiChroprep RP-1 
8 3 7 x 4 4 Omm) inffiffifBE^JR^D7^7 7-f H:ftU M 7 
;U?i-Dftfife«-0. 1 %ttlTZ> (v/v) zR<=7-tr h ij yl/Ofi^jSPlR-Cj&ffi 
t/Co «*S$a«C«k t) 6 £%%Se 5 0ml fcfcP L 8 0 

3J-P»»*0. 1K#W-T5 (v/v) 7K<!:7-tr h- h U ;WOfi^*ttTflSfW U 

Urn. 1 2 3 m g ( 0 . 1 6 7 mm o 1 ) J|£$ 9 . 0 % 

MS (ESI, m/z) 510 (MH+) 

H-NMR (DMS0-d6) <5 1. 65-1.85 (2H, m) , 

2.02-2.19 (2H. m), 2.25 (3H, s), 3.58-3.82 (6H, m), 4.23 (2H, s, keto 

form), 4.30 (2H, t). 4.79 (1H, m). 6.80 (1H, s, enol form), 7.07 (2H, d), 

7.38-7. 47 (2H, m), 7.83 (2H, d), 8.33 (1H, d), 8.55-8. 67 (2H, m), 9.05 

1 5 1 
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-9.34 (5H, brm), 9.75 (1H, br, enol form) 

mmm 8 o 

3- [4-7i-^;-2- [2- [4- VJ t =f- JUij ;W<*4 Jl) Kyy^)U7 
i7] ^h + ->] 7 i,-Jl] -2-**rV-zfu}d*y& h U 7 to* p S^gfJfcg 
©£$ 

N- [2- ( 2 - 3 - K- 5 — ->7 y 7 x y + •» -4- (N, N — 

y f-A^W^-f ;U) ^>X7i R©£jjfc 

4 - y y f-;l/#;W<*^f 6 0 0 m g ( 3 . 1 mm o 1 K r- U xf 

;UTt>l. 2 5 gZy/f-JlsfrJlsATz VrpmWLtZo fC^T^noi 
ix^3 3 6mg (3. 1 mm o 1 ) 5 ftWfr Ltz'&, 3- (2-7 5 

/ -jl h * •» - 4 - a - > V- h U ^-^M^^Jto^/co L 2 B#|g 

7AtR^, ttfa*!fcJa?ftiWfc, *^k«v^*i/^^T?|fc*L»jBt*B*L 
jK9*&©SsS1$!l£ -> U ^Wn7h^77-f, (jaxf/i/- y * y 

tfiit^ c t.iz «fc «5 $ & izm&it&m&mizo 

iRS fr9 8 3 mg (2. lmmol) TO 68% 

H-NMR (DMS0-d6) <5 2.87 (3H, br) , 3.00 (3H, br) , 3.65 (2H, 

dt) , 4.27 (2H. t) , 7.17 (1H, d) , 7.47 (2H, d) , 7.52 (1H, 

s) , 7.88 (2H, d) , 7.98 (1H, d) , 8.67 (1H, br) 

Ig2 

2-T-tf-JlTi 7-3- [4-->7V-2- [2- [4- VJ J ^Jlt>)W<^ 
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[2- (2—3— K— 5 - i/T / 7 x 7 + » if/H -4- (N. N-yy 
f^/W<€'f;l/) ^>X7; F9 6 8mg (2. 09mmol) , 2 - (7-b 
f^UT ;7) 7^ VJl&ttJl'G 00mg(4. 18mmol), ffB'<5y") 
A (II) 9 3mg (0. 3 8mmo 1) „ h »J - o - h U > 5 4 8 m 

g ( 1 . 8 mmo 1 ) N h V 7'f-J^Y i>7 7 5 mg (4. 1 8 mmo 1 ) £y 
-t? h U;U+2 BRSjfln&iBglELfco &I££S£U y * 7 -)V*tox.T*3 -T 

-emm? z>z.tK Kmm^m^'mzo 

JR» 6 2.9ms (1. 3mmol) W 6 2% 

H-NMR (DMS0-d6) 8 1.95 (3H, s) , 2.90 (3H, s) , 3.00 (3H, 

s) , 3.60-3.70 (5H, n) , 4.30 (2H, t) ,7.21 (1H, s) ,7.43 ( 

1H, d) , 7.47 (2H, d) , 7.63 (1H, s) , 7.67 (1H, d) ,7.87 ( 

2H, d) , 8.75 (1H, t) , 9.65 (1H, s) 

1*13 

3- li-T=9J-2- [2- [4- CJ/ TJltiJW<*4 Jl) K>VJ frT 

is] x^y] y -2 -**v-7°a\?7t->m h vyj\s*awmm 

©£f£ 

2 -T-t^JlTi 7-3 - C4-->Ty-2- [2- [4- (V J =f-JUij JW< 

=t<i)V) ^y/jjUT i y] xRy] 7 x-yu] 'J;u$?y 5^1/6 2 0 mg 

(1. 3 mmo 1) i;4^M^t*tV5m U x?y-;Hm 1 £#D;t 9 

6B#F B W4iLfCo ^^JE^LT^^tl/c^TO^T^t-T^ 1 0%#W 

-T£ (w/v) i^y-;U^i 0ml lc^ft?LT2 4 B^W^L/Co mt&Zffi 
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ees*lt» z>fttzmm®& 6 &£&bk 5 m 1 ^mm lso °ct? 2 *mtt#Lfc 

. 1 (v/v) 7ki7-tr h^h'J^M^r^-e^ttJLs g^©? 

5 ? •> 3 >^^^1"6 Ctia^ Mlt£^£*§fCo iRfi 4 6 m g ( 0 
. 0 8 mmo 1 ) 6 % 

MS (ESI, m/z) 441 (MH+) 

H-NMR (DMS0-d6) £2.90 (3H. br) , 3.00 (3H, br) , 3.70 (2H, dt) 
, 4.28 (2H, t), 4.23 (2H, s, keto form) 6.85 (1H, s, enol form) 7.35-7. 
50 (4H, m), 7. 88 (2H, d), 8. 33 (1H, d) , 8. 83 (1H, t) , 9. 00 (2H, br) , 
9. 25 (2H, Br) , 9. 75 (1H, enol, s) 

ii«8 i 

3- [4-7i^;-2 - [2- [4- ( 4 - U 'J A// 3VU) OV^frT 
2 -7-ir^;U7 ^ 7 - 3 - [4->>7>-2- [2 - [4 - [ (l-t-?>* 

-T^ U;m^f-yKZ>^jS 4- [ (1 - t -7 h4->*^«K-^tr^y y 
y-4-^ylz) $lii>f^6 0 0ms: (1. 8 Ommo 1) iClM 

^TkS^b^ h U «7 A 4 m K ^/-/b6ml 1 8 B*P«att# Lfc„ 

„ h Uif-yl/T 5>l. 25ml (9. 06mmol)s I — (3 ^)VT 
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5 J -fu tVl>) - 3 -*.<f-J\/i])\,#y'( i m 3 7 8 mg ( 1 . 98mmo 
1 ) „ l-hFD + y^>V>'J77-i2 6 7 mg (1. 9 8 mm o 1 ) , 3 
- (2 -T S J x. h + -4- 3 _ hX>7 - h U;M£g£ig2 0 2 mg ( 1. 
0 2mmo 1) £#nx., 2 OI$ISJ«#Lfco Kfc«£;Ja?#»? U M^^^T 

10ml (C7g$?£t!\ y f-,U- 2 -T-tz* $ KT ? U 5 - h 4 7 8 m g ( 3 . 3 
4mmo 1) > SK/<7i^5A (I I) 41rag (0. 1 7mmo IK h'JX 
(2->f-yU7x^;U) t>X7^ > 3 5 5 mg (1. 1 7mmo 1) , hij/f 
*T $ > 6 1 8 mg (3. 3 4 mmo 1 ) 1 8 WmSmWiLiZo mm 

SM«b£4Jl*»;fco 

JRS 5 3 0 mg(0. 8 5mmol) TO 51% 
H-NMR (CDC13) 6 1.04-1.17 (2H, m) , 1.42 (9H, s) , 1.58- 
1.77 (3H, m) , 1.98 (3H, s) , 2.54 (2H, d) , 2.73-2. 89 (2H, 
m) , 3.78 (3H, s) , 3.89 (2H, dt) , 3.96-4.08 (2H, m) , 4.31 
(2H, t) , 6.95-7.03 (1H, m) , 7.11 (2H, d) , 7.12-7.19 (2H, 
in) , 7.23-7.27 (1H, m) , 7.29-7.34 (1H, m) , 7.43 (1H, br) , 
7.63 (2H, d) 

'is 2 

3 - [4 -T $ vV- 2 - [2 - [4 - (4 - t°^'J : S)Vt ^y^/jJVT 
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2 -T-b^-JVT i J - 3 - [4-i>7;-Z - [2 - [4 - [ ( i - t -7 \ 
*r ; stU\s#— Jl>- 4 -fcf^'J y'yU) ^>V*-f^7;;] x^y] 7i 

-yW] 7 ? U f-vu 5 3 0 m g ( 0 . 8 5 mm o 1 ) Z&mmmt Lu H 
Mm 8 0 ©IfM 3 £TO©»ftfcftoTM<fb£%*»fco 
iRfi 15 0mg(0. 22mmol) JR$ 25% 
MS (ESI, m/z) 467 (MHf) 

H-NMR (DMS0-d6) 51.23-1.40 (2H, m) , 1. 62-1. 73 (2H, m) , 
1.76-1.90 (1H, m), 2.59 (2H, d), 2.72-2.91 (2H. m), 3.17-3.30 (2H. n 
) , 3.68 (2H, dt) , 4.21 (2H, s, keto form) , 4.29 (2H, t), 6.82 (1H, s, 
enol form) , 7.27 (2H, d), 7.34-7.49 (2H, m), 7.80 (2H, d), 8.34 (1H, 
d), 8.66-8.74 (1H, m), 9.12 (2H, br) , 9.25 (2H, br) , 9.78 (1H, br 
, enol form) 

mmm 8 2 

3 - [4 -7*5 V J - 2 - [2 - [4 - (t°P U *jy- 1 — ( )V) KyV^lVT 

x^'>] - 2-^-+v--/ot°^->^ hijy^tPpit^ 

TM 1 

2-T-ki-JUTi [4->>7/-2- [2- [4- (fc'u 'J >? >- 1 - 

4 - (en'J 1 ;b) ^.E#^4 0 Omg (2. 0 9mmo 1 ) 

^dd>^>1 0mli:»^ |«ijxf;l/7;>l. 2 5ml (9. 0 6m 

mo IK 1- (3 ^;U7 i y 7p t*;l/) - 3 -ji^t^u*:^ S Ktt 

K«4 3 9 mg (2. SOmmolK 1 - t KP + fO'/ h V TV-fr 3 1 

Omg (2. 3 Ommo 1) , 3 - (2-7;;x]>*y) -4-3-POV 

- h U 636mg(2. 09mmol) £J)Q;L. 1 9 B#IH«# Lfc„ R 
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u mm^f-^n-mthLtzo was**, i aj&kBHb* h y 

^£>ti/cg^#j<£7-fcr h- h y ;u l 5ml tzmmz±t. J 2 -T-tr? i K 
7^J7-h 5 0 3 mg (3. 51mmol)s W A (I 1 ) 4 3m 

g (0. 18 mmo 1 ) % h 'J X (2 - ^f/l/7x-/l/) t>X7^> 3 7 5 mg 
(1. 2 3 mm o 1 K h U ;> 6 4 9 mg (3. 5 1 mm o 1) £Jm 

JlXS 6 5 Omg (1. 3 7 mmo 1 ) Jfcs& 78% 
H-NMR (CDC 13) 5 1.92-2.10 (7H, m) , 3.11-3.28 (3H, m) , 
3.74-3. 83 (5H, m) , 4.24 (2H, t) , 6.45 (2H, d) , 6.65-6.73 
(1H, m) , 7.18 (1H, d) , 7.24 (1H, br) , 7.31-7.42 (2H, m) , 
7.61 (2H, d) 
Iff 2 

3 - [ 4 — T 5 *JJ -2 - [2 - [4 - (t"P U 1 -4 IV) ^7^*7 

xh + ->] 7i-/l/] -2-t+V-7'DW>8 hy^^ug^Sfig 

J-Z- [4-->77-2 - [2- [4- (fn'ji?>-l 
^>vV;l/7^7] xh + ->] 7i-^] 7^'J/l/^f^6 5 0 mg 
( 1 . 3 7 mmo 1 ) 8 0IfM3 tW&<0&mttr>XWfc&ta*qk- 

JlXa 130mg(0. 24mmol) W 17% 
MS (ESI, m/z) 439 (MHt) 
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H-NMR (DMS0-d6) 51.88-2.04 (4H, m) , 3.23-3.35 (4H. m) , 
3.67 (2H, dt) , 4.21 (2H, s, keto form) , 4.23 (2H, t), 6.52 (211, d) , 
6.82 (1H, s. enol form) . 7.31-7.52 (2H, m), 7.72 (211, d), 8. 27-8.39 ( 
2H, m). 9.00 (2H, br) . 9.26 (2H, br) , 9.78 (111, br, enol form) 

mmm 8 3 

(4S) -4- (4-7^ ySKyy'^JUTi 7) -5- (3-7;i?;7i; 

(4S) -4- (4-7i^M>V'f;H;y) -5- (3-7;^7x 
J ^y? yWli-l-fr ~ V H VfrXumW&oeitiL 

(4S) - '4-t-7F + i/^M:-;i/7i;-5- (3->7;7i;+-» 
^ y ? yWt^ y -yju<D'&f& 
N- t -7*h4 i y*M;-/l/-L-W 5 yM~ 7 -^y : J)l^7,y-)\s§. 

7 5 g ( 2 o . o mm o i ) £tb^TO<h liw>j 5 1 xfi i tmmvmmzvt 

iR* 6 . 9 0 g ( 1 6 . 3 mm o 1 ) TO 8 1 % 

H-NMR (CDC13) £ 1.44 (9H, s) , 1.69 (2H, br) , 2.02 (2H, br 

) , 3.98 (2H, br) , 4.83 (1H, br) , 5.11 (2H, s) , 7.04-7.16 ( 

4H, m) , 7.24-7.40 (5H, m) 

1*12 

(4S) -4- (4-->7y^> , /-f^7;y) -5- ( 3 - ->7V 7 x J 

) ^ytyMKy-yjUD&tfz 

(4S) -4- t -■/h^i/^yU^^T ^ / - 5- (3-y7;7x; + -> 
) *<y?yWsKyy)l6. 90g(16. 3 mmo 1 ) *&mmt U mfaffl 

5 iih 2 tmmcDmmzm^mit&tozmtco 
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JR« 3. 56g(7. 85mmol) iR^ 4 8% 

H-NMR (CDCI3) 6 2.10-2.28 (2H, m) , 2. 54 (1H. ddd) . 2.69 

(1H, ddd) , 4.10 (1H, dd) , 4.18 (1H, dd) . 4.48 (1H, br) , 5. 
12 (2H, s) , 7.00 (1H, br) , 7.14-7.19 (2H, m) , 7.24-7.41 ( 
7H, m) , 7. 72 (2H, d) , 7.87 (2H. d) 

(4S) -4- (4-7;^M>^^7;/) -5- (3-7;/77x; 

(4S) -4- (l- : sTJ<y*/'()VTl /) -5- (3-->7;7x^ 
» ^vfyWiKyVfrZ. 5 6 g (7. 8 5mmo 1) ^iH^Mt U MM 

m 5 1 xm 3 1 mmomff^m ^mit&wzmzo 

UM. 2. .1 9 g (3. 3 5mmol) W 43% 
MS (ESI, m/z) 426 (MH+) 

H-NMR (DMSO-d6) 8 1.15 (3H, t) , 1.88-1.98 (1H, m) , 2.01- 
2.11 (1H, m) , 2.45 (2H, ddd) , 4.03 (2H, q) , 4.11 (1H, dd) 
, 4.19 (1H, dd) , 4.38 (1H, br) , 7.34 (1H, d) , 7.39 (1H, d) 
, 7. 40 . (1H, s) , 7. 54 (1H, dd) , 7. 91 (2H, d) , 8. 05 (2H, d) 
, 8.66 (1H, d) , 9.17 (2H, s) . 9.29 (4H, s) , 9.42 (2H, s) 

X*i4 

(4S) -4- (4 -7; ifyOVJfrTZ /) -5- (3-TiVJ7xJ 

* •» < > 9 — h U 7 ;l/tni»^ 

(4S) -4- (4-7;i?;^> , /'f^7;;) -5- (3-7;^77i 

y + -» ^y^V^Ji^^ r. r- U 7;M-Di£$?i& 1. 57g(2. 4 Ommo 

1) ^HlM/114iL, HyfcM5 1114 ilsl^^mc^^^M^^tl^^o 

1 5 9 
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iR* 4 2 4 mg(0. 677 mmol) &m 2 8% 
MS (ESI, m/z) 398 (MHO 

H-NMR (DMS0-d6) 6 1.84-1.96 (1H, m) , 1.98-2.10 (1H, m) 
, 2.37 (2H, ddd) , 4.11 (1H, dd) , 4.20 (IH, dd) , 4.38 (111, br 
) , 7.33 (1H, d) , 7.39 (1H. d) , 7.40 (1H, s) , 7.91 (2H. d 
) , 8.05 (2H, d) , 8.65 (1H, d) , 9.18 (2H, s) , 9.26 (2H, s 
) , 9.29 (2H, s) , 9.41 (2H. s) 
8 4 

(4R) - 4- (4 -iJiV'^J frOy-l )V7 I J) - 5- (3-7^77 
TMl 

(4R) - 4 - t -7 Y* ; st))V*:-)VT I J - 5 - ( 3 - ->T J 7 x J 

3 7 g (10. Ommo 1) £tti3SlK*4<t U H«5 1XS1 

JR« 3. 2 0g(7. 5 4mmol) M 75% 

H-NMR (CDC 13) 5 1.44 (9H, s) , 1.69 (2H, br) , 2.02 (2H, br 

) , 3.98 (2H, br) , 4.83 (1H, br) , 5.11 (2H, s) , 7.04-7.16 ( 

4H, m) , 7.24-7.40 (5H, m) 

TM2 

(4R) -4- (4->7M>7^l/7;y) -5- ( 3 - >T J 7 x / * > 
) ^y^^y^^u 

(4R) - 4-t-yh + ->*W-^7U-5 - (3-^7;7i/+-> 

1 6 0 
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) 'OfyWsVA'Z. 2 0g(7. 5 4mmo 1 ) U HJfefll 

5 1 is 2 tmm<Dmm^m^mit^^mzo 

M 2. 1 6g (4. 76mmol) W 6 3% 

H-NMR (CDCI3) <5 2.10-2.28 (2H, m) , 2, 54 (1H. ddd) , 2.69 

(111, ddd), 4.10 (111, dd) , 4.18 (1H, dd) , 4.48 (111, br) , 5. 
12 (2H. s) , 7.00 (1H, br) , 7.14-7.19 (2H, m) , 7.24-7.41 ( 
7H, m) , 7.72 (2H, d) , 7.87 (2H, d) 
XII 3 

(4R) - 4- (4 -tlJW^j jV^yVJ )1>T I J) - 5- (3-7iy;7 
(4R) -4 - (4-y7;^>7^;H;y) - 5- (3-i/777x; + 

MS (ESI, m/z) 399 (MHO 

H-NMR (DMS0-d6) 6 1.90 (1H, br) , 2.01 (1H, br) , 2.36 (2H, 
br) , 4. 08 (1H, dd) , 4. 17 (1H, dd) , 4. 36 (1H, br) , 7. 35 (1H, 
d) , 7.39 (1H, d) , 7.41 (1H, s) , 7.53 (1H, t) , 7.92 (2H, 
d) , 7.96 (2H, d) , 8.08 (2H, br) , 8.50 (IH, d) , 9.14 (2H, 
br) , 9.27 (2H, br) 
^Jfefll 8 5 

N- [2 - (3-7;i>77i; + -» 3-=f-)V) -N-^>^-4 - (1 - 7 
■kbJi K-f^f^U : Jy- 4 --r;U) /T+/OX7; K Zh'j7yl/tnft 

N- [2- (3-7^/7xy*y) JL^jU] -N-O^U-4- (f^ 

D -Jy- 4 **-><yXT IV — h U 7/M-ogftI?i£2 3 Omg (0 

1 6 1 
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. 3 4 mmo 1 ) J -JV3 m llcmML, h 'J Jcf-yUT i V 0 . 2 5ml 

(l. 7 4mmol) , xf;l/ T-br h -i x bm&m 8 7 m g ( 0 . 7lm 

mo D ^to^^T-6H$p B mr#L/co mm&%£;L-cni>titzjmy>i$:*? ? 

JR* 1 9 6 mg ( 0. 2 6 9 mmo 1 ) iR^ 8 1% 
MS (ESI, m/z) 473 (MHO 

H-NMR (DMS0-d6) 6 1.65-1.80 (2H, in) . 2.00-2.10 (2H, m) 
, 2.31 (3H, s) , 3.52 (2H, t) , 3.57-3.80 (3H, m) , 4.12-4.30 
(2H, m) , 4.60-4.80 (4H, m) , 7.01 (2H, d) , 7.20-7.40 (10 
H, m) , 7. 50 (1H, t) , 8. 62 (1H, s) , 9. 17 (1H, s) , 9. 32 (4H 
, brs) 

8 6 

N- [ (1 R) -1 - (3-7^/7x; + -» -X-^/H -4 

- (tfo y y>- i s<yXTi K zhU7;l/tDSiSo^s!t 

T (2R) -2 - (t-7'h + y^;l/^7;y) -3-7i-;i/ypb'ty 

iM^usrfcfco -n«ifefij7 lJMitmmzLx (ir) -i-^-^u 

-2-t KP + i/xf^yl/^'i ytt - ^iU IW? 1115, XII 
6 tnm^LX (1 R) - 1 -Oi?;l/-2 - ( 3 - ; s7 J 7 x J .x.f-jl/ 
*^<i t -7>;u£?#/c 0 :© (1R) - l-<> : JjU-2- (3-->7 
;7i;^y) xf^^'i^t-rf/H. 55g(4. 40mmol) 
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JRS 5 6 8 mg(l. 02mmol) 2 3. 2% 

MS (ESI, m/z) 443 (MH+) 

H-NMR (DMS0-d6) 5 L. 82-2. 01 (4H. m) ,2.92-3.10 (2H, m) ,3.18- 
3.37 (4H,m) .4.05 (1H, dd) ,4.19 (1H. dd) ,4.42-4.57 (lH.m) ,6.53 ( 
2H,d) ,7.15-7.42 (8H,m) .7.55 (lH.dd) ,7.67 (2H, d) ,8.08 (1H, d) ,9 
. 22 (2H, brs) . 9. 27 (2H, brs) 

mmm 8 7 

N- [ (1R) - 2- (3-7; : Jjy^J^r ; y) - 1 - (4 -t FuZ-isKy 
Igl 

(2R) -2- (t -^h + ^TWI/*'-^) 7;;-2 - [4- (ih + ->^yl/ 

D-f-a-yy 3. 5g (19. 3 mm o 1 ) %&mm.Ut U *J- t -~ff- 
ivvij-aa*- b^£<9 t -7 h^ytu^-MtLX (2R) - 2- (t-y 

. 7 2 g 

H-NMR (CDC 13) <5 1.38 (3H, t) ,1.42 (9H, s) ,2.83 (2H,d) ,3.58 ( 
1H, dd) , 3. 65 (1H, dd) , 3. 78-3. 88 (1H, m) , 4. 28 (2H, q) , 4. 73 (1H, d) 
.7.11 (2H,d) ,7.22 (2H. d) 
IH 2 

N-.[ (1 R) - 2 - (3-7Jyy7x;*«» - 1 - (4 -t Va*y<y 

yjl) 3-=f)V\ -4 -7; : JJ«*y%TX K — h U 7yM-nBSHft©£jfc 

XII 1 T?»fc>nfclft»ft ( 2 R) - 2 - ( t - 7h + i/*W:-^) 7 ; y - 

1 6 3 
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2- [4- (i h + i/^yb*— ^^AO 7 2g£ffl 

^^ifef|7 1115, 116 <tPl*©fllft*m' (1R) - I- [4 - (xh* 
->t>)l'7£~Ji>jr*-s) 1> S JJ]/] -2- (3->7y7i;*-» x-?jWjjW< 

i yw t -yf-yu^yto ztizmm 5 mz iPituc lm^t^w i x 

JR# 1 6 . 5 m g 

MS (ESI, m/z) 432 (MH+) 

H-NMR (DMS0-d6) £ 2. 83 (1H, dd) , 2. 97 (1H, dd) , 4. 10-4. 23 (2H 
,m) ,4.43-4.57 (lH,m) ,6.63 (2H,d) ,7.10 (2H,d) , 7.28 (lH.dd) ,7.3 
6-7.41 (2H.m) ,7.58 (1H, dd) ,7.90 (2H, d) ,8.01 (2H, d) ,8.75 (1H, d 
) ,9.25 (2H, s) ,9.31 (2H, s) ,9.38 (2H. s) ,9.41 (211, s) 
H*te#|8 8 . 

N- [ (1 R) - 1 - (4-3- POSW - 2 - (3-7^y7x7^> 
) xf;i/] - 4 -T ^ : J> J KyXT i K - h U 7 nttK&fc 

4- [ (2R) - 2'- (4-T5 VJ*<yV4fr7 \ /) -3 - (3-7; 5> 

Hi . 

D— 4 —3— K7x-;l/77X>©M 

D-7xx;l/77X>2 0 g (1 2 1 mmo 1 ) s iiil 4. 5m K 
1 1 0ml +ICfc-?*l 2. 3 g (4 8 mmo 1 ) „ i^tlft h 'J -7 A 5. 1 
g (2 4 mmo 1) £#11^2 4B#RB«#Lfco ftiPBL ««fc r> mM* h U * A 0 
. 5 g £Jn;L, 3 5 "CT?*tlE*j*ES* L/c 0 7k£tox. ^?on^>i:t2lHl 

iRi 30g (103mmol) 8 5 % 
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XM2 

(2 R) - 2 - t -7> + ->^yU*-VUT i J- 3 - (4 - 3- K7 x-^U) 7° 

?K#T. ^;-/l/3ml IZi&it?- jr—JU 1 7 m 1 (230mmol) 
fcft, D-4-3-K7i-;l/77->2 2. 2g (76. 3mmo I) ^ 
x. 2 B*Hj!jnf!MMiEL;fco »ffl^S*LT#&ttfcKB&teN-^ f^l^U* 'J > 
15ml (137 mmo 1 ) , V- t -7>;l/*/Jl/iK* — h 1 2 g (55 mmo 
1) , ^nn^>l 00ml £flO;L 1 9 B$tHHK# Lto Kl&m&kT'ifcffi. L 

o 

J&S 12. 2g(35. 8mmol) 47% 

H-NMR (CDC13) 5 1.42 (9H, s) , 2.83-3.18 (2H, m) ,3.71 ( 

3H, s) , 4.43-4.60 (2H, m) , 4.84-5.06 (1H, m) , 6.85 (2H, d 

) , 7.60 (2H, d) 

Ig3 

[ ( l R) -2-^do-i - (4-3- K^v^AO y^t 

-73-JV(D&!& (2R) -t-7l> + i/*;l/«7U-3- (4-3-K 
7x— Jl) 7v 3- JUS. 2 g (1 8mmo I) XL* 9 J -tot 5ml 

, f h7h Kd77>2 5m 1 £AD/Ls 7kftT, 7k*ft«h'?#^ h 'J 9A3. 4 
4 g (9 1 mmo 1 ) £in;i 1 7 ^HfltflsLfco 1 i^Mlc5lS«^^>o < 0 

wm^+jitT-mtoLtLo 1 1 a&fewsMt* h u c 
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. 0 2ml (36 mmo 1) x / $ ;U;7 n 5 -f K3. 0 9 g ( 2 7 m 

mo 1) £fl[]X-3 Otffitfftfe, ififcILtl 5B#RSH»#Lrt:o RJ6i**7)a?*& 
fR Ls i? ? p d / 9 XcTtt&tB Lfco WHJi£ 1 mMmSt. 1 m^TKKft^ h U 

^Lrff^tl/c^^tc^y 5 L ;U7j-,;UAT i K4 0 m 1 » t£<fb»J f-)A3. 8 5 
g (9 1 mmo 1) ^An^5 0°CT1 9 B^W^L/Co Rje»£*T?*MR U m 

lK* 3. 4g (8. 6mmol) JR^ 4 7% 

H-NMR (CDC 13) 5 1.43 (9H, s) , 2.80-2.93 (2H, m) ,3.48 ( 

1H, dd) , 3.62 (1H, dd) , 4.00-4.18 (1H, m) , 7.00 (2H, d) , 7. 

63 (2H, d) 

114 

[ ( 1 R) — 2 — (3 -i/TS 7 z-J +•» - 1 - (4-3- K'OSW x?- 
[ ( 1 R) - 2-^DD-l - (4-3- hX>^;b) XfVb] *77l"<$ 

t -7>;H. 6 g (0. 6 Ommo 1 ) > v» ^7l/*;UAT = F 2 5 m 1 
3->7;7xy-^7 2 4 mg (6. 08ramol) , »'J"7A1. 12 
g ( 8 . 1 mm o 1 ) £Jta;L 7 0 °C~? 5 5 B$fflft# L fc 0 RJ6«i«:7K^f? L> 

&ntzo MM 1 . 4 4 g ( 3 . 0 I mm o 1 ) TO 7 4 % 

H-NMR (CDC13) <5 1.43 (9H, s) , 2.93 (2H, d) , 3.84-3.94 ( 

2H, n) . 4.73-4.89 (1H. m) . 6.94 (2H, d) , 7.09 (2H. d) , 7. 

1 6 6 
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13 (1H. d) . 7.38 (1H, dd) , 7.60 (211, d) 

1*15 

N - [ ( 1 R) - 2- (3-/7;7i7 + » -1- (4-3- YKyVAS) 

[ ( 1 R) - 2 - ( 3 - >T 7 7 x 7 + ■» - 1 - (4-3-F / <>^) -x 
f-A/] */U/<5 >iftt -7>;b 1 . 4 4g(3. 0 1 mmo 1 ) £4 jgfelSSy 
t+t>5ml, i>**-0->2. 5mli:gi$^ 1 5 NFR9»& Lfc«, 

88mg(3. 3 mmo IK F 'J xf ;H i > 1 . 3ml (9. 3mmol) 
, 1- (3-^^W;;ynf;l/) - 3 -xf\rt///jM?s>-f 5. K£«*S6 3 
3mg(l. 5mmol), 1 - t Kd + ^> V* h U T v*-;U 4 4 5 m g ( 3 
. 3 mmo 1) -fcjn*.. 1 BB#ra«#Lfco RJ6**JiO?*&R U TOx^-*? 

JRS 1. 5 1 g (3. OOmmol) 99% 

H-NMR (CDC13) 6 3.03-3.17 (2H, m) , 3.97-4.18 (2H, m) . 

4.62-4.77 (1H, m) , 7.00 (2H, d) , 7.18 (2H, dd) , 7.30 (1H, 

dd) , 7.41 (1H, dd) , 7.61 (2H, d) , 7.77 (2H, d) , 7.83 (2H, 

d) 

IH 6 

N- [ ( 1 R) - 1 - (4-3- - 2 - (3 —Ti ^77x7 + '/ 

) x^;l/] -4-7;^/"<>X7; K ~ h U 7;M-pa^i£:fc < fc£>' 

4 - [ (2 R) - 2 - (4-7;^</^H;/) - 3 - (3-7;^ 

1 6 7 
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N- t ( 1 R) - 2 - (3 -i/T;7x J + >) - 1 - (4 -3 - PO^) 

x.f-jV\ - 4 -->T ;<<>XT i b'&tii&mfttLtZM&ia 9I§1 £p]$HcL 

4-7;-^;-N- [ (2 R) - (3-7;i?y7x;*-» -1- (3- 

zf;b] 5 F IF^WolIU 

iRfi 8mg (0. 015mmol) TO 1% 
MS (ESI, m/z) 543 (MH+) 

H-NMR (DMS0-d6) 5 2.86-3.12 (2H, m) , 4.13-4.27 (2H, m) 
, 4.48-4.62 (1H, a) , 7.12 (2H, d) , 7.30-7.45 (3H, m) , 7.54 

•OH, dd) . 7.62 (2H. d) . 7.88 (2H, d) , 7.96 (2H, d) , 8.78 
(1H, d) ; 9. 12 (2H, br) , 9. 22 (2H, br) , 9. 28 (2H, br) 9. 39 

(2H, br) 

4 — [ (2R) — (4-7; iS J K y y" JVT 5 7) - 3 - (3 -T 5 v/ 7 * 
J * -» - 2 - 7°o 3cH*K tf-A/ — h 'J 7 J\s* o g£$?i£ 

iRfi 47mg (0. 067 mmol) W 7 % 

MS (ESI, m/z) 474 (MH+) 

H-NMR (DMS0-d6) 5 3.02-3.25 (2H, m) , 3.81 (3H, s) , 4.17 
-4.28 (2H, m) , 4.55-4.71 (1H. m) , 7.32-7.50 (2H, m) , 7.55 
(1H, dd) , 7.87 (4H, dd) , 7.95 (2H, d) , 8.80 (1H, d) , 9.10 
(2H, br) , 9. 20 (2H, br) , 9. 28 (2H, br) 9. 38 (2H. br) 

mmm 8 9 

N- [ (1 R) - 2 - (3 -7; v ! /7xy^->) - 1 - ( 3 -4 > K U /M * 

fr) x.=f-)V\ -4-7;y;OX7; K — h U 7 A/* a mb&fO&tfL 

D- h- 'J7F77 y^A'iXf^ %S^5. 09g(20. Ommol) 

*llilSIS*4iL+IS{*«-l98i!-r5c:inc<^ll6»l8 6 tEfcfc&JiU ^gHt& 

l 6 8 
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WZmtZo tztz U 4 - (t°o U 1 -4 )V) 3cHS»©R*>*) 4 - > 7 

iRffl 209mg(0. 3 0 6 mmol) TO 1. 5% 
MS CBS I, m/z) 455 (MH+) 

H-NMR (DMS0-d6) 5 3.02-3.12 (2H, m) , 4.20-4.35 (2H, m) 
, 4.60-4.88 (2H, in) , 6.95-7.66 (13H, m) , 7.85 (2H, d) , 8. 

03 (2H, d) , 8.81 (1H, d) , 9.07-9.41 (8H, m) , 10.81 (111, s) 

mmm 9 0 

4 — [ (2 R) — 2— (4-7; : J J ^> % /-f A/7 -3 - (3-7ii?J 

4- [ (2R) -2- (4-7; ^^//-f^;/) -3- (3-7$ v 
;7i7*^) ^/PtVl/] £M#$M^U Zh'j7;l/tD^i|8mg (0. 
0 1 1 mmo 1 ) {CjgiggS^ 5 m 1 Jniu 6 0°CTr 1 9 mfHUWLtz 0 

iEfflWaijRfr^ov h^^-r-CftU h'J7^n»0. 1 
(v/v) 7Ki7-ir h- h >J -rt/©fi£jfflB|t?*tH U H!«07 7?->g^» 

5 d i «fc O 3ai<b*«!i^»fco 
iR« 6mg(0. 009 mmol) » 80% 
MS (FAB, m/z) 460 (MH+) 

H-NMR (DMS0-d6) d 3.00-3.24 (2H, m) , 4.46-4.26 (211, m) 
, 4.58-4.68 (1H, m) , 7.33-7.48 (2H, m) , 7.55 (1H, dd) , 7.84 
(2H, d) . 7.87 (2H, d) , 7.94 (2H, d) , 8.79 (111, d) , 9.08 
(211, br) , 9.18 (2H, br) , 9.28 (211, br) 9.37 (2H, br) 

mmms 1 

1 6 9 
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(2S) -2- (4 -7 $ VJ ^yVJ^T I /) -4- (3-7;^77i7 

(2S) - 2-t-yh + i/*;i/t:-/i'7;;-4- (3-->7y7i; + -» 
N- t -7> + ->^^-yi'-L-7x/<7+'^-ff-'<>^iXf^3 

. 2 3g(10. Ommol), h'JxW;>l. 3 9ml (10. 0mm 
o 1 ) h5t Ko75>5 Om 1 (C^U 9 
6ml (10. Ommo 1) 2 0#fiHW*Lfco 4C/:t)f»t?llfi 

KJ^I&icU itf£«3g, *i^7tth'j7A3 8 0mg (10. 0m 

m o i ) zimrijax. i . 5 mrsuwLtzo czizi m^wt-^^mm^ 5 0 

teSL«W«»at*»yi:o CIS LTS&nfctttt»**-r h5 t Kn77>3 0m 
li:SiU 3->7y7i;-;W3 7mg (6. 18mmol)s HI7* 
-WX7^1. 7 7g(6. 7 4mmol)^ 7'/^«>i^xfJK 
4 0%h^i>^) 2. 70g(6. 1 8mmol) <&*Dx.^fiT— Bfefi£# L 
fco M^Si Lti bnfci®«3^ •> 'J ^7 y;^ 7 A ^ a 7 h ^7 7 ^ -tffl 

jRfi 1. 12g(2. 7 3mmol) W 27% 

H-NMR (CDC 13) 5 1.40 (9H, s), 2.30 (2H, br), 4.05 (2H, 0, 4.58 (1H, br 

), 5.20 (2H, t), 5.70 (1H, br), 7.0-7.2 (4H, m), 7.3 (5H, s) 

1M2 

(2S) -2- (4 -i/7J ^>VV;UT $ /) -4- ( 3 - >T J 7 x J * : s 

(2S) - 2 - t -Zf b* t stJto#—A'T I J - 4 - (3->7/7i; + -> 

1 7 0 
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) -/^ym^y ; J^l. 12g(2. 7 3mmo I) ^4i^M7kl©^t + 

»'^OD^>l 4 m ] IcmML, frlfaTi - >7 7 3 9 Omg 

(2. 7 3 mmo 1 ) . HOB t 4 0 5 mg (3. 0 0 mm o 1) > h 'JJ-f;i/ 
7;>0. 83ml (6. OOmmol) , WSC. HC1575mg(3. 0 

ommo i) zmmnx-, ^.ux—mmwLtzo ^t/^u ust 

iRS 900mg (2. 05 mm o 1 ) 7 5 % 

H-NMR (CDC 13) 6 2. 50 (2H, br), 4. 10 (2H, 0, 5. 05 (1H, q), 5. 20 (1H, d) 
, -5.28 (1H, d), 6.9-7.3 (4H, m), 7.36 (5H, s), 7.72 (2H, d), 7.89 (2H, d 

) 

1*13 

(2S) -2- (4-7; : J J -^y W JVT i J) -4- (8-759>/7x; 

(2S) -2- (4-->7;^> > /'f/l'7;/) -4- (3-->777x/ + 
•» 79 ! Jb 900mg(2. 05mmol) ^rJi-ft*** 3 0 

■■i-S (W/V) ^^7-^2 OmlCftl^ ^ST-BfeH^LfCo «C^T»«E«- 

t&s? 1 o m 1 l 4 o °ct- 4 mmmwLtzo tt^b7k*«-B* L»e»ti^RB 

h^^-KttU MJ7Mn»0. 1 (v/v) 7k<!:7* 

h — h U ;i/©ii£i&i£TigtfJ U BWWoy 5 * > 3 >**te*fe*t-S c tic «t 

jRfi 364mg(0. 596 mmol) W 29% 

1 7 1 
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MS (ESI. m/z) 384 (MH+) 

H-NMR (DMSO-d6) <5 2.20 (2H. br), 4.20 (2H, br). 4.70 OH, br). 7.30 (1H 

, d), 7.38 (1H, br), 7.93 (211, d), 8.08 (2H, d), 9.02 (1H, d). 9.20 (2H, 
s), 9.30 (2H, s), 9.34 (2H, s), 9.47 (2H, d). 

mmm 9 2 

(2R) -2- (4 -7 -yyOvV^T i J) -A- ( 3 -7 ^ ! J J 7 x J 
Xfil 

(2R) -2-t-7'h^->^;^-/l'7i;-4 - (3->7;7x7+-» 
7^ > i^K2£rj£ 

N - t - 7' > 4- •> * D-7X^'7f>i-a- / s> ^;kxxf^ 5 . 

0 g (1 5 . 0 mm o 1 ) fctHfgJgi&i Llfe&fcfli| 9 1 O^fifc. JM 1 <h|5]t!K L 

JR* 3 . 1 3 g ( 7 . 6 3 mm o 1 ) W 5 1 % 

H-NMR (CDC 13) 6 1.40 (9H, s). 2.30 (2H, br), 4.05 (2H, t), 4.58 (1H, br 

), 5.20 (2H, t), 5.70 (1H, br), 7.0-7.2 (4H, m). 7.3 (5H, s) 

112 

(2R) -2- (4->7;WW5/) -4- ( 3 - i/7 J 7 x J *i/ 

(2R) -2- t -7h + ->*M'-^7i 7-4- (3 -<>77 7x/*-> 
) 7^>$?^>v>;U3. 1 3g (7. 6 3 mm o 1 ) *&%MMt LUIW 9 1 

JRfi 2. 19g(6. 6 2mmol) JR* 8 7% 

H-NMR (CDC13) 6 2.50 (2H, br), 4.10 (2H, t), 5.05 (1H, q), 5.20 (1H, d) 

, 5.28 (1H, d), 6.9-7.3 (4H, m), 7.36 (511, s). 7.72 (2H, d), 7.89 (2H, d 

1 7 2 
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) 

1*13 

(2R) - 2- (4-7^;<yv"-f^7;7) -4- (3-7;^77i7 

(2R) -2- (^-yry^y^^T;/) -4- (3->7;7x7 + 
i/) 7^>S^^>v ; ^2. 9 1g(6. 6 2mmo 1 ) ££EiJfSJ^|-£ LH^J 

9 i©^ N ig3 kmvkKL-c$imiiGto&&fco 

JRS 8 9 5 m g ( 1 . 4 6 mm o 1 ) iRs£ 2 2 % 
MS (ESI, m/z) 384 (MH+) 

H-NMR (DMS0-d6) S 2.20 (2H, br), 4.20 (2H, br), 4.70 (1H, br), 7.30 (1H 
, d). 7.38 (1H, br), 7.93 (2H, d), 8.08 (2H, d), 9. 02 (III, d), 9.20 (2H, 

s), 9.30 (2H, s), 9.34 (2H, s), 9.47 (2H, d). 
HSfe0d9 3 

mmik&m<D7mm 1 o# icphs. nm&Ltzi o omMh'j^-M 

•9- -f- (Enzyme Research) ttSS!) ^pH 8. 4 h'jX-ilS»TO; 5a 
-■^/ml ICpgJ L/c&& 1 0 n 1 ^inx. 1 0 tfPa'H b L 

L-TJU¥-Ji<-P--hvT-V K£BrtS ( (80 KW^rrSH) ^pH 

8 . 4 h 'JX-i£W«0. 8 mM(Cp§S!Ltt§7£5 0 u 1 £*D;ls n&ftg 

£$'J£ U SfBOT^^^/co Mffc£^©&$©ftt>«) (;: p H 8 . 4 (CM 

Lfc h ■) X-mmffi®.]. 0 u 1 £;ta>Lfct>©£:3> ba-;l/ctL/Co «£© 

»J£«-r-f ?n7"P- b 'J-?'- *-TJV 3550-UV (MICROPLATE READER Mode 

I 3550-UV) 5y K (BIO RAD) ?±$5!) £ffl<,\ 4 0 5 nm©«tr 

1 7 3 
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i 5Mhiiti 6flfln»]5feLfco m&it&tommn<Dt%(Dmmtmmmmxm 

J6 (pi C50 tft-T) . JStt^bllQiftSaSSXEa^lBSettOi&fili L/c 0 ft* 

SFff fb^«J<07k** 1 0 u 1 ic p H 8 . 4 icHM L/c 1 0 0 mM h Ux -Jgg£ 
MSli&l 3 0^1 Jfcl^t h© hn>tf> (i/^'v (SIGMA) *fcSii) £ 

p H 8 . 4 h U x-ig^ijiir^T- 2 JL^ 9 h/m l icggS! L/cig?& 1 0 fi 1 ^-Jn 
;U IfiT'l 0»H-f>*a^-hLfc, D-7x^.;l/77-^-L- 
t: <Z3 «J L -T/M?-*- P h p T- 'J KZli&M (K5— fh^Hattt! 
. S- 2 2 3 8 ) £pH 8. 4 h'JX-MMfO. 4 mMlclBJKLrtii&tt 
5 0// l£2jnx.. ES^^SiJ^L. KJSfcliSJg^sfca&ifco gNBHti^5©7g7£©{t 
^«9(cpH8. 4 i:il!L/; h U *-ffittffltmi 0 /z 1 *ipx./rt>©«:3 > b 
u-Ji/t Ltz 0 K^JSEO*J^ttv>r * P^U- h U-^*- *7*;l> 3550-UV ( 
MICROPLATE READER Model 3550-UV) (><-f ^ 5 -y K (BIO RAD)?!^) £ffl<<\ 
4 0 S nmOMTl 5#ISPR-ei 6#R3S!l^Lfco M4b£^«y!J0©B$© b 

ffi£2fca6 ( p I C 5 0 t^-t) . hD>t L/co ftMWMt 
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tztzL&tp. 8 3 <Dit£®te (4S) -4- (4 -7 i it J 1>>/<( A, 

7 i / ) - 5- (3-7^;7j:;+^) ~ b •> 7 /U* nlft&?i£ 
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H/T NH 

iJ6W2 9W4 - [N- 12- (3 T ^ y / J 
NH 

HsN^-NH 

Hifi0"J 3 0 <oit&y> 

hjn -Oy° 

HN v ^O. 



2CFXOOH 
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• 2CF 3 COOH 



•$mm 3 9 <r>ik&%> 



186 



WO 98/31661 



PCT/JP98/00176 




mmm 4 2 mt^s 
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• 2CF,COOH 




• 2CF3C00H 



%tfeM 4 5 wffc-g-* 




%mm 4 7 o-ft-s* 
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CI 





2CF 3 COOH 



HjN NH 



NH 





2CF 3 COOH 



HjN NH 




2CF 3 COOH 



HjN' NH 



H/4 
HN 



HN v 0 , 



HO 




2CF,COOH 



HjN ^NH 

gjfc#J5 IO (3 S) -3- (4-7??-"«>'/'f*7U) -4 
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mmn s 2 nvc&m 




• 2CF3C00H 



• CF3C00H 



mmm 5 4 (Dit&m 
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HO 
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%tiM 5 5 <Dik&Qa 
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HjN NH 

mmm 5 6 nvc&m 



NH 




HO 
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HN ( 
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HiS^ 5 7 o-fb-fr* 



O-Qr 

HN 
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%tttff6 1<0 (3R) -4- (3-7 5-/V7*^y) -3 - [ (4 -v.* 




nmffl6 1<D (3R) -4- (3-7v^7i;ty) -3- [ (4-vpt 
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mmm 6 5 mt^® 
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mmm 6 9 <o<t&to 
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2CF 3 COOH 



H 2 N NH 

JttM 7 o oft** 




• 2CF 3 COOH 



HjN -NH 

3Wt«7I«4-[ (IS) -2 - (3-75vV7x^-» - j_ r 4 




2CRCOOH 



104- [ (IS) -2- (3-7SvV7x/^-» -1- [ 4 - 
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2CRCOOH 



HjN NH 

£JK0I8 3«> (4S) -4- (4-7avM>^ ;i/7<y) -5- (3 



H 2 N 
HN 




2CF-COOH 



HjN NH 
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^*fe^J9 5 

N- [2 - (3-7; ^7i/+y) if- /I] - 4-7; 'J/OXT i K 

HM#J10Xgl~4 i:«fc*)N- [2- (3-->7/7x; + y) xf;i/] - 
4-y77^>X7; K^JKLfco 
115 

N- [2 - (3-7;y/7x/+^) xf;l/] — 4 — 7 ; ^7^>X7; K 

N- [2 - (3-y7/7x/+y) xf-;P] - 4 -->77^>X7; K 
2-. 4 3g(8. 3 5 mm o 1 ) ^ 4 M^zKf 0 i^t+t 5 6 m 1 i: 

mm Ufc *>(OJ^b7K** 3 0 (W/V) x^y-;l/2 4ml £iDx. 

fco 6^HHJB^Lfclft, *»*«EES*UTl*fc»aE*T>*-T* 

1 (w/v) .x.*/-;W&*3 Om 1 im®ffi 

77^y 3 £ £ «fc 0 . M-fb^^^fco 

JRfi 1 . 1 9 g ( 2 . 1 5 mm o I ) M 2 6 % 
MS (FAB, m/z) 326 (MH+) 

H-NMR (DMS0-d6) 6 3.69 (2H, dt), 4.24 (2H, t), 7.32 (1H, d), 7.39 (1H, 
d), 7.40 (1H, s), 7.53 (1H. t), 7.90 (2H. d). 8.05 (2H, d), 9.02 (1H, t), 
9.18 (2H, br), 9.30 (4H, br), 9.43 (2H, br) 

mmm 9 6 

N- [2 - (3-7;y'77x;+y) x.^;U] - 3 -7 ; iVOXT ; K 

2 0 3 
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N- [2- (3-/7;7xy + -» if/1/] - 3-y77^>X7; K®£j£ 
3 - ->7 7 2c.f.f?Bfe 1 6 2 m g ( 1 . lmmol) , 3 - (2~7;/xF + 
•» h'J;H 6 3mg (1. 0 mm o 1 ) *\ti?£,WM£ U WfcM 1 © 

iRft 25 lmg (0. 8 6mmol) W 86% 

H-NMR (CDC13) <5 3.92 (2H, dt), 4.19 (2H. t), 6.67 (111, br), 7.16 (1H, d). 
7.18 (1H, s), 7.28 (1H, d), 7.40 (1H, t), 7.59 (1H, t), 7.80 (1H, t), 
7.80 (1H, d), 8.03 (1H, d), 8.09 (1H, s) 
IS 2 

N- [2- (3-7; ^7i/+-» xf;H - 3-7; K 

N— [2 - ( 3 -->7;7 x. J + x *■;!/] -3-y77^>X'7; K 
240mg (0. 82mmol) £tti$felgi*4<£ U mWM 9 5 ©Ig 5 

IRS 6 6. 3mg (0. 12mmol) W 14% 
MS (FAB, m/z) 326 (MH+) 

H-NMR (DMS0-d6) 5 3.70 (2H, dt). 4.25 (2H, t), 7.32 (111, d), 7.41 (1H, 
d), 7.45 (1H, s), 7.51 (1H, t), 7.71 (1H, t), 7.97 (1H, d), 8.18 (1H, d), 
8.45 (1H, s), 8.92 (4H, br), 9.14 (1H, t) 

mm 9 7 

N- [2- (3 -7 ; : JJ 7 x^yl/J - 4 -( 4 - 'J 5>;M-*-» 

0x7 ; K ~ h 'J ■yjVjramffii&o&tfZ, 

111 

4 - ( 1 - t -7' h + ->^^— /U- 4 - tf^s'J y;M-*'» ^c.i.SK^^-'UO 

2 0 4 
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4-tF'D+->$Itixf;H. Tg (1 0. 2mmolk l-t-7>4- 
iyfjjV^— )V- 4 -fc Kn + y t°^V ^> 1 . 76g (9. 3mmol), MJ 
7i-MX7^>2. 4 4g(9. 3mmol)^f h7th'D77>4 0ml 
(Crg|?U 77^A^f>iyif;H. 6 2g (9. 3m mo 1) £^STiD 
^-D^#L/c 0 W^^£»ffi^££:U H»J 1 (DXM 1 t|HHi©^M 

|R» 1. 5 7 g (4. 5mmo 1) 4X3* 4 4% 

H-NMR (CDC13) 5 1.38 (3H, t), 1.50 (9H. s)l. 70-1- 80 (2H, m), 1.90-2.00 
(2H, in), 3.30-3.41 (2H, m), 3.63-3.75 (2H, m), 4.35(2H, q), 4.55(1H, m), 
6. 90 (2H, d), 8.00 (2H, d) 
I§2 

4 - (1 - t -7 Y^ri/iJJ^-)V- 4 -t'^U v>;M-*>0 SlSt®^ 
4 - (1 - t -7' h^^77;U*'— Jl>- 4-t°^U i?JU*jr'» gcJSMfccf-;!/ 

8 4 7 mg(2. 4 3mmol) ^7-;l/5 OmlMU 1 ffiJ&KSfl: 
h U ^Aigjg^ 5 m 1 3BB^«Lt, Kt£tt**ttU 

JRM 6 9 7 mg (2. 2mmol) 9 2% 

H-NMR (CDC13) 6 1.50 (9H, s), 1. 70-2. 00(4H, m), 3. 30-3. 40(2H, m), 3.65- 

3.75 (2H, m), 4.60 (1H, s), 6.95 (2H, d), 8.05 (2H, d) 

X®3 

N- [2 - (3-y777x; + -» - 4- ( 1 - t -7 V^r'silh 

K—jl- 4 - t°<U ■J>l'J!r*'s) <7X7 i K©^/ffi 

2 0 5 
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4 -( 1 - t --7 Y*r : s-h)\stf—)V- 4 - e^U S^M-*;/)2eJS.®Bfc2 1 1. 2 

mg (0. 6 5 mmo 1 ) > 3 - (2-7; 7ih + y) ^>V- h >) >U t*m 

*gi2 9. 2mg (o. 6 5 mmo i) ^mmmntu mmmKDxm 4 tm 

iRft 1 6 7 m g ( 0 . 3 6 mm o 1 ) 5 5 % 

H-NMR (CDC13) 6 1.50 (9H, s), 1. 65-1. 80(2H, m), 1. 85-2. 00(2H, m), 3.30- 
3.40 (2H, m), 3.60-3.75 (2H, m), 3.90 (2H, dt), 4.20 (2H, t), 4.55 (1H, 
m), 6.45 (1H. t), 6.94 (2H, d), 7.15 (1H, d), 7.17 (1H, s), 7.26 (1H, d), 
7.38 (1H, t), 6.74 (2H, d) 

N— [Z-*(3-7;^7x;*v/) if;W - 4 -( 4 - h 0 ^ 'J V 

N- [2- (3->7/7iy + -» -4- ( 1 — t —~7 Y*ri/i] )\s 

4 - U i?JU** -» k >XT ; h'l 6 5mg (0. 35mmol) 
*ffi5S^*4tb^ifi«»J10Xg3 il^fll©fll^lC«J:*jN- [2- (3-->7V7 
i7 + y) -4- (4 - t'^'J S?;U3t-*-» OX'7; K^£§£&L/c 

iRS 1 2 4 m g ( 0 . 2 0 mm o 1 ) W 5 7 % 
MS (ESI, m/z) 383 (MH+) 

H-NMR (DMS0-d6) 6 1.80-1.90 (2H, m), 2.08-2.18 (2H. m). 3.02-3.30 (4H. 
m), 3.62 (2H, q), 4.2K2H, t), 4.75(1H, m). 7.06 (2H, d), 7. 30-7.42 (3H, 
m), 7.53 (1H, t), 7.85 (2H, d), 8.58 (2H, br), 8.61 (1H, br), 9.12 (2H, 
br), 9.28 (2H. br) 

mm 9 8 

N— [2- (3-7; /;7x/*^) - 4 - (7; //f-JV) OX 

2 0 6 
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7; K — h 'J yybTTn^iMco^ 
li 1 

4-7;;>f^Ifi 3g(19. 9mmol)^;-;H0 0ml 
U 2 5 X^tfrmZ-attx-f J-Jl\ 0ml ^3tJn^8B$P H %nMZiftL^ 0 

JR* 1. 1 9 g (6. 7 7mmo 1) iR^ 3 4% 

H-NMR (CDC13) 8 1.35 (3H, t) , 4.05 (2H. brs), 4.30 (2H. q), 6.60 (2H, 

d), 7.85 (2H, d) 

XS2 

4 - [ (t-7'h + y^;^;i/7iy) ff-M ^Iflxf jucd<&!& 
4 - (7 5 yyf;l/) Slfixf;K S*- t --/"f^l/S^M?*- r-£i±Jf£ 

hi***: u sum i ©ii i tmmomm^ *)*»ft£^£»rt:o 

H-NMR (CDC13) 8 1.45 (9H, s). 4.36 (2H, d), 4.36 (2H, q), 4.90 (1H. br), 
7.35 (2H, d), 8.00 (2H, d) 

113. 

4- [ (t-7'h + y^/^-^7;7) ^SB?©^ 

4- [ (t-7h+->*M-^7;/) SM»-x-f-^*tHIBflf» 

t u 9 7 ®ii 2 ^mmit^^ntzo 

H-NMR (CDC13) 5 1.43(9H, s), 4.40 (2H, br), 4.95UH, br), 7.40 (2H, d), 
8. 10 (2H, d) 
IS 4 

N- [2- (3-7^77z; + y) ;U] -4- (7;/^f/l/) K>X" 

2 0 7 
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4 - [ ( t - 7h + ^^7;;) /f;P] $tfl4 3 9mg 
(2mmol) , 3- (2-75^F*.» WiMJA ^4 0 0 m 

g (2mm 0 1) z&mmtbnnmicDxmi tmmmmzj:t)N- [ 2 

- ^-7777x7^) x**] -4- [(t-rh + .>*^7;y) 

N- [2- (3-->T/7 i y+^) xf;H - 4 - (7 i J / i-jl/) < >X T 
i K Lfc* gjtfy 9 5 ©XH 5 t MftDftftt: j: 0 SSftg 

MS (BSI, m/z) 313 (MH+) 

H-NMR (DMS0-d6) 6 3.70 (2H, q), 4.10 (2H, s), 4.25 (2H, t), 7.30-7.40 

(3H, ■), 7.51-7.56 (3H, .), 7.91 (2H, d), 8.24 (3H, br), 8.78 (1H, t), 
9-10 (2H, br), 9.27 (2H, br) 

9 9 

N- [2- (3-7;yy 7x ; + y) x^, W - 4 - (l- 7 *h-f 5 K-f/P 
-4 -tX.J -^+-» ^>X7S K r M/7^*nH«a©« 

N- [2- (3-7;y;7*/+-» x^]. - 4 _ (4-fc^ys*yM- + 
■» * yXT i K - h y 7 ,1* pmtt l 2 4 m g ( 0 . 2 mm o 1 ) £x > 
y-^5ml(C^U hy±**75>183mg (1. 8mmol),x* 
jl rtVJiy-Y mttl4 7mg(l. 2 mmo 1 ) «»^U?6 B 

»*0. lKSWf* (v/v) zKtT-bh^hyyKoffl^gjR-cgm^^ §w 

tt© 7 y t •> a >*aas«*rs c t c 9 , 

JRS 12 0mg(0. 18mmol) J|X$ 92% 
MS (ESI, m/z) 424 (MH+) 

2 0 8 
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H-NMR (DMS0-d6) <5 1.70-1.82 (2H. m), 2.02-2.14 (2H, m), 2.30 (3H, s), 
3.50-3.60 (2H, m), 3.65 (2H, q), 3.70-3.80 (2H, m), 4.20 (2H, t). 4.80 
UH. m), 7.07 (2H, d), 7. 30-7.40 (3H, m), 7.53 (1H, t)7.85 (211, d)8. 57 
-8.63 (2H, n), 9.11-9.18 (3H, m), 9.28 (2H, br) 

mmm 1 o o 

N- [2- (3-7;^7x;*-» xf/W - (E) -3- 

(E) - 3- (4-^7;7xx;l/) 7? V 

4-7 , P^>'/x h»J;U3. 6 4g (2 Ommo 1) ^ 7^'J;1#2. 8 8 
g (4 0 mrn'o 1 ) £7-t? h— h 'J;b4 0ml (CjgfifU gfc$^°5 I I) 

4 9'mg (0. 2mmo 1 ) , h U - o- h 'J^X7^ > 3 6 5 mg ( 1 . 2 
mm o 1 K h 'J 7^7 i > 7 . 4 1 g ( 4 0 mm o 1 ) &finx.— l&bn&ggtfg 

iRm 2 . 3 6 g ( 1 3 . 6 mm o 1 ) W 6 8 % 

H-NMR (DMS0-d6) <5 6.70 (1H, d), 7.65 (1H, d), 7.90 (4H, m) 

Xg2 . 

N- [2- (3->7/7x;+y) xfA/] - (E) - 3 - (4->7;7x 
■=.;[/) - 2 -7'd^>7 £ K©£-J& 

(E) - 3 - (4-">7;7xx;l/) 7^'J;Hl Hmg (lmmol) s 
3 - (2-7; yxh + -/) ^>y"- HJ;H 4 6 mg (0. 9 mmo 1 ) £tti 

stwmt u ^ffi^j i 4 £E*©»fiFK «t mmit&Vd&mzo 

JRM 2 5 4 m g ( 0 . 8 mm o 1 ) W 8 9 % 

H-NMR (CDC13) <5 3.82 (ZH. q), 4.15 (2H, t), 6.10 (1H, br), 6.50 ( 1H. d), 

2 0 9 
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7.15 (1H, d), 7.18 (1H, s), 7.25 (1H, d), 7.40 (1H, t). 7.60 (2H. d). 
7.68 (1H, d), 7.70 (2H, d) 
IS 3 

N- [2 - (3-7;y/7i/^y) xf-yU] - (E) - 3- (4-7; vJ 

7i-ii/) - 2 -fu^yy l K H h U 7 Dg^j&<7>£/£ 

N— [2- (3-y777x; + y) xf;H - (E) -3- (4-->T77 

x^;U) - 2-7d^>7; K 2 5 4 mg (0. 8mmo 1) Zltimmnt U 

^ij&flj 9 5 oi§ 5 fcpatonfficj: <omm<t&®&&tz 0 

J&S 2 3mg (0. 0 4mmol) HX^ 5% 
MS (ESI, m/z) 326 (MHf) 

H-NMR (DMS0-d6) 6 3.60 (2H, q), 4. 20(2H, t), 6.85 (1H, d), 7. 34(1H, d), 
7.38 (1H, s), 7.40 (1H, d), 7.54 (1H, d), 7.55 (1H, t), 7.79 (2H, d), 
7.85 (2H, d), 8.54 (1H, br), 9.18 (4H, br), 9.28 (2H, br), 9.33 (2H, br) 

mmm 1 o 1 

N- [3 - (3 -7; y/7i7 + y) xf/W - 4 - [ (N— t -7* Y^-isii 

jfc . .. 
in 

4- (t-7'h + -/^^'x;l/7;y) ^ f;l/$lf® 3 6 5 m g (1. 4 5 
mmo 1) s famit-t- HJ7A (ftfctt. 6 0%) 1 6 0 m g (4mmo 1) *V 
/ ^;l/*;UA7 ; F'Ci^il, giST- 5 MSttm®aVfc/ f/Hml £Jn;i2 
£K 2 i#raat#Ufco Il^x^/i^ttttJigi&t U HIS{&#J 1 ©IS 1 <bH#©^ 

2 1 o 
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JRS 3 8 0 m g ( 1 . 3 6 mm o 1 ) W 9 4% 

4- (N - t - y h + ->^7 ;l/.+:-;l/-N - ^ f yl/7 ; ; ) ;< f-^.W 

4- (N-t-^h + ->*M'-;l/-N->f^7;;) ^ f /l^clf f 
;P3 7 Omg (1 . 3mmo 1 ) £tBf£Jfjf*4£ U W 9 7 ©li 2 £|5j#® 

IRS SSOmg (1. 24mmol) JR^ 9 5% 
II 3 

N- [3- (3-7$ + -4- [ (N- t-7'h^'>^ 

4- (N-t-7'h + ->*M-;i'-N-/f-^7i;) 

3 3 Omg (1. 2 4mmo 1) . 3 - (2-T^y^h^-» ^>X7; i?> 
~mnm 31 3mg (I. 24mmol) tkft&WMt U mm 1 2 4 Oil 

JRfi 1 5 5 m g ( 0 . 2 3 7 mm o 1 ) 2 0 % 

MS (ESI, m/z) 427 (MHf) 

mmm 1 o 2 

N- [3 - (3-7; ^;7x74-» xf;H - 4 - [ f-yl/T $ 7) / * 

N- [3- (3-7;y/7iy+-» if/H -4- [ (N-t-7h + v 

I40mg(0. 2 6 mm o l ) £ b U 7;M-n«{Cjgft?U 3 0 fl-ffl 

2 l I 
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IRS: 13 3mg(0. 2 4mmol) M 9 2% 
MS (ESI, m/z) 4 LI (MH+ +DMS0-d6) 

mmm 1 o 3 

N- [2- (3-7;/77x; + y) - 4- [1 - t-7'h + ^^;U 

tK-;U- (3S) - 3 -fall ^;M-*^] 7i-;l/T-tr hT ~ K h'J7;l/t 

111 

(3R) -1- (t-yh+->*M:-;l/) - 3 -h Kn^i/-t°d'J 

t rans-4-fc Kd+->-L-7d!I > 2 5 . Og (191mmol), 
y^D^f;>L. 5ml^y?o^t/-/H 50mli:iiU 160 

tt 1 6 B#r B im^ y i-m v y^^uy h >-c^f? u i &^ig»#igjR£: 

-C^nfctttJaKiE^ h7kKD77>3 0 0 m U tK 3 0 0ml IZfeffi L> 0 
tt'h'Jxfyt/Ti >3 4ral ( 2 4 4 mmol), ^-t-7f;l/^-t4 
- h 3. 1 . 4 g ( 1 4 .3 mm o 1 ) 4 B#B8H$ Lfco 

tmt u hm^j i ©ii i £m©#*»mwj; ^otMisM^o 

JRft 27. 4 g ( 1 4 6 mm o 1 ) W 7 6 % 
MS (FAB, m/z) 188 (MHO 

H-NMR (CDC13) (5 1.46 (9H, s), 2.25-2.31 (2H, n) 3. 20-3.57 (4H, m), 4.42 

(1H, s), 4.74 (1H, s) 
112 

2 _ [4_[ (3S) -1- it--yY^r : yh)^—M - 3-fc'n'J i>/UsMr 

2 1 2 
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4-t Kn+y7x-;^iif^6. Og (3 3. 3mmol), (3R) 
- 1 - ( t -7' V^-i/iifrK—M -3 - t Ko + y- t°D U ^ >6 .. 2 5 g 

(3 3. 3mmo 1 ) . h'J 7x^7^X7^ > 1 0. 5g(40mmol) 
£v^h^t KD77> 12 5ml C^DILT'/^^^fVi^if^e. 3 m 1 

(4 Ommo 1) £^i£T-jtax.. 4 2 B^ll#L/Co Wif^llliMtU 

IR* 5 . 7 g ( 1 6 . 3 mm o 1 ) » 4 9 % 
MS (FAB. m/z) 349 (MH+) 

H-NMR (CDCi3) 5 1.24 (3H, t), 1.46 (9H, s), 2.05-2.20 (2H, m), 3.50 (2H, 
s), 3.40-3. 62 (4H, m), 4. 15(2H, q), 4.85 (1H, s), 6.81(1H, d), 6.83 (1H, 
d), 7.19 (1H, d), 7.23 (1H, d) 
I§3 

2- [4- [(3S) - 1 ~ t -y b*i/il)\"£— JU- 3 -fcfD'J VMc^i/] 

7x-;H wmn&ffc 

2- [4-[.(3S) -1- (t-7'h + ->*M- 3 -t°nU ^M"* 
>/] 7x-^] Sixf;l/7 5 Omg^x^HH 0mlCS»U 1 £!5&k 
K-fb^.h 'J 7A 7 K^4m 1 ZMfLtZo 1ST'- «aU*Ufc«, L/c Q 

i ajsia^sn*.. ft»i^;u«-«im»«E<t u sstfn 1 ©m 1 ti^to^st 

JRfi 8 3 Omg 

H-NMR (CDC13) 6 1.45 (9H, s). 2.00-2.20 (2H, m), 3. 42-3. 62(6H, m), 3.85 

(1H, brs), 6.80 (2H, d), 7.20 (2H. d) 

XH4 

2 1 3 
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4- [l - t -7h + ->#;i/.fc ju- (3S) - 3 -b°o y ^/M-*->] 7^ 
4- [ 1 - t -7 h (3S) - 3 -b°n y s/;M-*->] 7x 

X@5 

N- [2 - (3-7;y77x;+-» .xf-Jl/| - 4 - [ 1 - t -7 

(3 S) - 3 - h*o U v;M-*->] 7 x-;U7-tr b7 i K h U 7;M" 

'4- [l-t-7h4-->*//M-:— ;!/- (3S) - 3 -t°n >J ^/M-*->] 7x 
3 - (2-T;;xh+i/) ^>X7;^> -^m^tH^*4<!: 
U 1 2 4 ©Ig 5 ilaJ^iir^S^OTffli^ii^^ ov h 75 7 ^ 

- tc ct s m s^m ^mmik&mzmzo 

MS (ESI, m/z) 483 (MH+) 

H-NMR (DMS0-d6) 6 1.40 (9H, s), 1.95-2.15 (2H, m), 3.25-3.55 (8H, m), 
4.10 (2H, t), 4.90 (1H, brs), 6.84 (2H, d), 7.17 (2H, d), 7.30 (1H, d), 
7.36 (1H, s), 7.38 (1H, d). 7.53 (1H, t), 8.26 (1H, brt), 9.04 (2H, brs), 
9.28 (2H, brs) 

nmm 1 o 4 

N- [2- (3-7;^;7x^y) xf-;!,] -4- [ (3S) -3-fcfny 
x 7 ±-JUT-tbT i K - b 'J 7 JU* a&m&<D&!& 

N- [2- (3-7^/7x7*7) xf-;U] -4- [1 -t.-7> + y* 
)lji-)l>- (3S) - 3 - t°D U ^;l/pf+'>] 7x-;b7t h7; KbU7;M' 

2 1 4 



WO 98/31661 PCT/JP98/00176 

^W-f* (v/v) 7K£7-br h 'J ;l/(7>Mi^5re*g{ii U g&^©77?-> 
MS (ESI, m/z) 383 (MH+) 

H-NMR (DMSO-d6) 8 2.05-2.25 (2H, m), 3.20-3.60 (8H, m), 4.10 (2H, t), 
7.08 (2H, d), 7.20 (2H, d), 7.30 (1H, d), 7.40(1H, d), 7.38UH, s), 7.54 
(1H, t), 8.36 (1H, brt), 9.19 (2H, brs), 9.31 (2H, brs), 9.33 (2H, brs) 

mm 105 

N- [2 - (3-7; ^/7xy+-» xf;l/j - ( 1 -7-tr^/U- 4 - <J 

N- [2- (3-'>7/7xy + -» x^/U] - (1 -T-trf-yU- 4 - U x 

1 -T-tr^^- 4 -h'^U ^>?7;M?>^1 7 5mg (1. 0 2mmol). 
3 - (2-7; y^h + -» Ov'^h »JyH 5 Omg (0. 9 2mmo 1 £tf5 

JRfi 8 4 . 4 m g ( 0 . 2 7 mm o 1 ) HX^ 2 9 % 
H-NMR (CDC13) 6 1.60-1.77 (2H, m), 1.82 7 1.93 (2H, m), 2. 10(3H, s), 2.35 

(1H, m), 2.65 (1H, m), 3.09 (1H, m), 3.69 (2H, dt), 3.87 (1H, m), 4.06 

(2H, t), 4.60 (1H, m), 5.97 (111, br), 7.12 (1H, d), 7.14 UH, s), 7.27 
(1H, d), 7.40 (1H, t) 
112 

N- [2 - (3 -Ti y7 7iy+-» - ( 1 4 -t'^'J 

N- [2 - (3->7;7x;+y) xf;l/] - ( 1 -r-bf-yu- 4 -t'^U 

2 1 5 
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$>» ijj^Tl K7 5mg (0. 2 4 mm o I ) £iti3§/g»*4<t U mmm 9 5 

©ii 5 tmmvmm^ «t ommit&®izmz 0 

IRS 12. 3mg(0. 028 mmol) W 1 2 % 
MS (ESI, m/z) 333 (MH+) 

H-NMR (CD30D) 6 1.43-1.82 (4H, m), 2.15 (3H. s), 2. 50 (III, m), 2.65 (III, 
m), 3.15 (1H. m), 3.60 (2H), 3.95 ( 1H, m), 4.15 (2H, t), 4.50 (1H, m). 
7.31 (1H, d), 7.35 (1H, s), 7.37 (1H, d)7.52 (1H, t) 

mmmi o 6 n- [2- (3-7 s ^7i;+y) ^-f-;u] - a s) - 

N— [2 - (3-->777i;+-» ^/U] - (1 S) -1 0-*>7 7 -X 

3 - (2-7; ;xh + -» -<>V"— h U ;U 7 0 0 mg( 4. 3 2 mmo 1 )£- 
DMF 2 Om 1 {C?£8¥U y^yyDtVl/xf;|/7; >0. 7 5ml (4. 3 2 
mmo 1 ) . &J;tfDMF 5m 1 izmMLtz (IS)- (+)"- 1 0-*>7 7 
- XJUK—Jl? a y K 1 • 08g (4. 3 2 mm o 1 ) £ 0 °CT'Jnx.. 4 BfFalfE 
f+L/c ft»if-^*»tB*JKi U ^M^J 1 ©IS 1 tPWomitafTFJCJ:*) 

JRS1. 4 1 g (3. 7 5 mmo 1) W 8 7% 
MS (ESI, m/z) 377 (MH+) 

H-NMR (CDC13) 5 0.88 (3H, s), 1.04 (3H, s), 1.47 (1H, ddd), 1.89-2.15 
(5H, m), 2.33 (1H, td), 2.98 (1H, d), 3.46 (1H, d), 3.59 (2H, dt), 4.14 
(2H. t). 6.00(111, t), 7.15 (1H, d). 7. 18(1H. s), 7.26 (1H, d), 7.39 (1H, 
t) 

2 1 6 
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112 

N- [2 - (3-7;y77x; + y) JL-f-;U] - (IS) -1 0-*>7 7 - 

N- [2- (3->7/7 x y + y) - (IS) -1 0 -77>7 T - 

m>7;Kl. 41g(3. 7 5mmo 1) ^tUmWMtL. ^M^J 9 5© 

ii 5 1 mmomm^m ^nmit^mzm^o 

iRM 3 4 2 mg(0. 6 7mmol) HX¥ 18% 
MS (ESI, m/z) 394 (MH+) 

H-NMR (DMS0-d6) 6 0.86 (3H, s), 0.93(3H, s), 1, 38 (1H, ddd), 1.78-1.91 
(2H, m), 2. 17-2.2K2H, m), 2. 52(1H, d), 2.56 (1H, d), 3.05-3. 30 (2H, m), 
4.00-4.05 (2H, m), 4.37(2H, t), 7.34 (1H, d), 7.40(1H, s), 7.45 (1H, d), 
7.55 (1H, q), 9.13 (2H, s), 9.31 (2H, s) 

mm 1 o i 

N- [2 - (3-7;y77xy+y) - ( I R) - 1 0 -77>7 T - 

XI 1 

N- [2- (3-y777x^y) - (1R) -1 fl-^>7 7 -X 

W>7; K©£j£ 

3- (2-7$ V^b + -» 'O'/— h«J^7 0 Omg (4. 3 2mmo 1) > 
( 1 R) - (-) - 1 0 - *>7 7 -XW-/^D'J K 1 . 0 8 g (4. 3 2 
mmo 1 ) ^Hi^MtL, mMWl 0 6 ©111 i^«0ftm:tl>il{^ 

M 1. 3 3g(3. 5 4mmol) JR$ 82% 

MS (ESI, m/z) 377 (MH+) 

112 
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N— [2- (3-7;y;7xy*-» .xf- M - ( 1 R) -1 0 -*7>7 r - 

N- [2- (3-y777x; + y) - ( 1 R) -1 0-*>7 7 - 

>T ;K1. 3 3 g ( 3 . 5 4 mm o 1 ) £ffl!fc!jP4<t U Hffiid 9 5 © 
Ii 5 t ^©SfPKftt -mMt&fo&ftfc* 
n 320mg(0. 63mmol) W.m 18% 
MS (ESI, m/z) 394 (MH+) 

H-NMR (DMSO-d6) <5 0.86 (3H, s), 0.93 (3H, s), 1, 35(1H, ddd), 1.78-1.91 
(2H, m), 2.12-2.21 (2H, m), 2.59(1H, d). 2.76(1H. d), 3.11 (1H, d), 3.14 
(1H, d), 4.08 (2H, br), 4.37 (2H, br), 7.33 (1H, dd), 7.40 (1H, s), 7.42 
(1H, d), 7.56 (1H, t), 7.55 (1H, q), 9.11 (2H, s), 9.31 (2H, s) 

mmm 1 o 8 

1- [2- (3-7;i*y7x;+y) jc^ )1>U JW <*>f ;U] * * )V\ 
111 

N — [2- (3->i;7xy + y) if-yl/] 7D ; 67th7; K©-£j£ 

3 - (2-7;7ih*-» ^>7"-h^H. 5 0g(9. 2 6mmol). 
y^77Dh>xf;P7; >1. 7 7ml (10. 2mraol) h7kF'o 
77>1 5ml Kl&JSU rh7kKD77>5ml teJgfl* Lfc7"nt7*f^ 
7DiJ K 0 . 9 2ml (11. 1 mmo 1 ) £ 0 "CTflDX. 8 ^«^Lfco 
*a*UT»€»tifc3RStt*'>U iiVJVii h^7 7^-t'fflHU ^ 

JRft 2. 18g (7. 7 3mmol) 83% 
MS (ESI, m/z) 305 (M+Nat) 

H-NMR (CDC13) 5 3.76(2H, dt), 3.98 (2H, d), 4.08(2H. t), 7.14 (III. dd), 

2 1 8 
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7.16 (1H, s). 7.28 (1H. dd), 7.39 (1H, td) 
Ig2 

[1 - [2- (3-7$ y;7 I /f» xf;l/^;|//<t^;b] + 7-? 

•J y^-)Al f- 'J 7^top»^ 
N- [2 - (3-y777xy + y) xf;H 7'D^7t h7; K 5 0 0rag 
(1. 7 7mmo 1) , 'J y>l 9 6mg (1. 7 7 mm o 1 ) £^ P □ 

5 m 1 IzmBis, 1 0 0 °CT?2 B#Pb1 £ t>fC^T' 1 5 B#ISflH$LA:SL 

$m 2 5 8 mg(0. 4 6mmol) JJX^ 2 6% 
MS (ESI, m/z) 331 (M+) 

H-NMR (DMS0-d6) d 1.88 (6H, m), 2.07 (1H, br), 3.58 (8H, m), 3.95 (2H, 
s), 4.14 (2H, t), 7.29 (1H, dd), 7.39(1H, s), 7.43(1H, d), 7.53 (1H, t), 
9.02 (1H, t), 9.34 (2H, s), 9.55 (2H, s) 

mmm 1 o 9 

N— [2- (3-7; ^7x/+y) xf;H - (Z 9 V f J-)V) Ti 

N- [2 - ( 3->7;7i7^y)xf;l/] -y'a^T-teYT i K5 0 Omg 
(1. 7 7mmo 1) , 3-7i/+??'J >*Slfttg 4 2 3 mg (2. 13 
mmo 1) , mk-h x )^l*S 8 6 m g (4. 2 5mmo 1) , a^fcft'J^A 
3 2 3 mg (1. 9 5 mmo 1 ) £DMF 5ml fC?gfl?U Q°CX'l 0 5 #\ £ 

U HJ7;M-DgJ:|fc£0. 1%-i-W-T^ (v/v) *tT-feh-hiJ;l/OjB-& 

2 1 9 
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iRfi 8 0mg(0. 12mmol) JRifc 6. 8% 
MS (ESI. m/z) 346 (MH+) 

H-NMR (DMS0-d6) 6 1.91-2.03 (4H, m), 2. 28-2.38 (1H, m), 3.10-3.40 (5H, 
m), 3.55 (2H, dd), 3.70-3. 83 (2H, m), 4.08 (2H, t), 4, 15 (2H, m), 7.27 
(1H, s), 7.32 (1H, d), 7.46 (1H, d), 7.54 ( 1H, t), 9.23 (2H, br), 9.46 
(2H, br) 

mmm 110 

3- [2- (2-t7^U>X^7t-^7;/) -^b*^] OX7;^ 

111 .' 

3- [2- (2-t7^L/>^7t-^7;/) + O^F'J/bO 

3- (2 -7; J h + -» 'OV—MUH 6 3mg. £M V"7d hVLcnf- 
;l/7; > 0. 5ml ^^yfM>M7; Kl 0ml Cf&BiU tK&T^;* ^ 
twl/A7 : Ktc*JHUfc2 — ^--7^U>xvUsh— 7U^n»J K2 5 Omg (1. 1 
mmo 1) &1m?L, *#T 2 Lfco fi*t.*-;l/£ttttJigj8jEi:U ^ffifld 

1 ©II 1 <hl^I1i©#lliSfP^cb«9g®4b^^#/io 
JRJt 3 2 0 m g ( 0 . 9 1 mm o 1 ) » 9 I % 

H-NMR (CDC13) 5 3.45 (2H, dt), 4.00(2H, t), 5.05UH. br), 6.96 (1H, s), 
6.97 (1H, d), 7.20 (1H, d), 7.30 (1H, t). 7.59-7.70 (2H, m). 7.82-7.98 
(411, m), 8.46 (1H, s) 
IS 2 

3 - [2 - (2 -t7^U>X^7*-;l/7;y) -x. b*->] OXT i : J > 

2 2 0 
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3- [2- (2 -±7* b>x;U7 *=-)V7 I 7) iF*<>] Kyf— h U /I' 
3 0 0 m g ( 0 . 8 5 m o 1 ) £fcti3&/gi**<i: U 9 5 Oil 5 £|5j#cD$ 

iKS 16 8mg(0. 3 5mmol) 41% 
MS (FAB, m/z) 384 (MH+) 

H-NMR (DMS0-d6) <5 3.20 (2H, br), 4.10 (2H, br), 7.14 (1H, d), 7.22 (1H, 
s), 7.33 (1H, d), 7.44QH, t), 7.60-8.20 (7H, m), 8.41UH, s), 9.10 (4H, 
br) 

^MMl 1 1 

3 - [2 - (4-75 'J J s<>-e>XJl7 *-JUT I /) x. h + ->] K>XT i 
Igl 

3- [2- (4 -7-n*0-€yxJU7 *—JUT i 7) J-b*->] O'/'-h'J 

4- 7'D^>-tr , >x;l/*-MD'J K4 6 0 mg (1. 8mmol), 3- 
(2-7;7xf + y) h- U /I/ 2 9 4 mg (1. 8mmo 1) Ztti&IM 

wtis. mmmi 1 o©in tmm^mm^^^Mm^m^mco 

iRS 6 0 4 mg(l. 7mmol) 9 4% 

H-NMR (CDC13) 6 3.40 (2H, dt), 4.02(2H, t), 5.00(1H, br), 7.03 (1H, d), 
7.50 (1H, s), 7.27 (1H, d), 7.37 (1H, t), 7.65 (2H, d), 7.75 (2H, d) 
112 

3- [2- (4 -->TyO"lr'>X;U7^— Jl7 i 7) Jih*->] < > 7— h U 

3- [2- (4 -7'D^eO-tf>X/U7 *— yUT 5 J ) -^h + ->] OV— r- 

2 2 1 
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i;;l/3 0 Omg (0. 8 4mmo 1 ) / f;l/fn U K> 1 m 1 (Cfg8?U 

•>TWk» (I) 7 6mg(0. 84mmol) ^1 4 0tt-WLf; o 

iRfl: 4 5mg(0. 1 4mmo 1) » 16% 
MS (ESI, m/z) 350 (MNa+) 

H-NMR (CDC13) 8 3.25 (2H, dt). 4. 05(2H, t), 5. 15(1H, br), 7.40 (1H, d), 
7.50 (1H, s), 7.28 (1H, d), 7.38 (1H, t), 7.82 (2H, d), 8.01 (2H, d) . 
ii/cl^iC, 4- [2- (3-^7y7x/ + -» i^x^T-^-Ol/] 1y 
XT I V*'i%tZo 

W.& 2 lmg (0. 0 6mmol) W 1% 

H-NMR (CD30D) 8 3.35 (2H, t), 4.00 (2H, t), 7.10 (1H, d), 7.15 (1H, s), 
7.39 (1H, t), 7.92-8.01 (4H, m) 
IS3 

3- [2- (4 -7 ^ ^yO^VX^t-^T; J~) ^b^->] 

3- [2- (A-isTJ^y^y^fryx-frTlJ) -^h*->] <<yv'~b 
'J;M0mg (0. 1 4mmo 1) feftMWMb 9 5©Ig5 <tH« 

IRS 9 . Omg (0. 0 1 5 mm o 1 ) WM 1 1 % 
MS (ESI, m/z) 362 (MH+) 

H-NMR (DMS0-d6) 8 3.20 (2H, dt), 4.10 (2H, t), 7.21 (1H, d), 7.33 (1H. 
s). 7.40 (1H, d), 7.51 (1H, t), 7. 98-8. 05 (4H, m), 8.41 (1H, br)9.25 (2H, 
br), 9.30 (2H, br), 9.48 (4H. br) 

mmm 1 1 2 

222 
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4 - [2 - (3-7; ^7i; + '» xf;K;l/7 7 ; tl'^] <>X'7; K 

4 - [2 -( 3 -y7/7x/ + -»xf^x;l/7 7 *^^] 'OXT; K2 0 
m g ( 0 . 0 5 8 mm o 1 ) t U Hffi^J 9 5 ©Xg 5 tH*Ol*f^ 

JR* 5mg (0. OlOmmol) \1% 
MS (ESI, m/z) 363 (MH+) 

H-NMR (DMS0-d6) 6 3.20 (2H, dt), 4.05 (2H, q), 7.20 (1H, d), 7.31 (lfl, 
s), 7.37(1H, d), 7.50 (1H, t), 7.59(1H, br), 7.89 (2H, d), 8.02 (2H, d), 
8.10 (1H, br), 8.14 (1H, br), 9.05 (2H, br), 9.30 (2H, br) 

nmm 1 1 3 

3 - [2 - (4 -7'n^Ky-tf>XJU7*-)lTi /) h^->] OX7 $ i? 

3- [2- (4 -7n*'<>-e>XJU-7*—J\'Ti /) ih + y] ^//-F 
U7M 0 mg (0 . 1 1 mm o 1 ) &tti¥&m®£ U Slififi»J 9 5 ®I§ 5 il3]1f 

©attic =t o mmik£®*'&fz 0 

JRS 2 6mg (0. 0 4mmol) W 36% 
MS (ESI, m/z) 398 (MHf), 400 ((M+2)H+) . 

H-NMR (DMS0-d6) 6 3.20 (2H, dt), 4.05 (2H, t), 7.20 (1H, d), 7.28 (1H. 
s), 7.38 (1H, d), 7.51 (1H, t), 7. 73-7. 82 (4H, m), 8.10 (1H, br), 9.10 
(2H, br), 9.28 (2H, br) 

mmm 1 1 4 

N- [2- (3-7; y;7x/+y) xf^] -N-7xXJM -f-JU- 4 -7 

; VJ^yXT I K— h U 7;M-oR;IggO£-fiit 

111 

2 2 3 
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N— [2- (3->7;7x; + y) -N-7 sl—JUJ ^jU- 4 - >7 

7Kf£{b^ h U "7 A (fflr|£6 0%) 2 8mg (0. 7mmol) 
A7; K^K^Tm^U/Co N— [2- (3-->7/7zy^-» xf;l/] -4 
-i/7M^7; K 2 0 0 mg( 0. 6 9mmo 1 )^fOy>f;K+M7 
i KJI*«?LTSn>Lfco **©I^J^*?ofclftl;:^>^l''/n5 K 2 5 7 mg 
( 1 . 5 mm o 1 ) ZtiaHtz'ik, M"? 2 B#IH«# bfco i§i«£i*EES*Lfc& 
fl 1 N^kTK^fiD^gm^^^ttffiMi U fH;Sfe#J 1 ©XH 1 <t|^#©# 
StigfPK J; *) &&<t&fa&&tz 0 

)R1 315mg (0. 83mmol) W >10 0% 

H-NMR (CDC13) 7 5 K©ElE*i£fleA', B© 1 : Sjfi^BJ (5 

3.30 (2H, brs, A), 3.85 (2H, brs, B), 3.85 (2H, brs, A), 4.25 (2H, brs, 

B), 4.61 (2H, brs, B), 4.85 (2H, brs, A), 6. 90-7.75 (13H, m) 

Xfg2 

N- [2 - (3-7;y77xy + ^) xf;I/] -N-7i-/M 4 — T 

N- [2- (3->7;7i/*J/) xf;l/] -N-7 i x;Mf;l/-4-i' 
7;<>X7; K3 0 0mg (0. 7 9mm.o 1 ) ^OtiIi9 5©I§5 

JR* 1 5 2 mg (0o 2 4 mmo 1 ) W 3 0% 
MS (ESI, m/z) 416 (MHO 

H-NMR (DMS0-d6) 7; K©EME#*ttf*A. B©1 : I <5 

3.55 (2H. brs, A or B), 3.75 (2H, brs, A or B), 4.10 (2H, brs, A or B), 

4.30 (2H, brs, A or B). 4.60 (2H, brs, A or B), 4.80 (2H, brs, A or B), 

7.20-7.95 (13H, m), 9.20-9.50 (8H, m) 

2 2 4 
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mmm 115 

N— [2- (3-7;y77iy + y) .xfvU] - N - / f" IV- A - 7 i i> J ^ 
>X7 ; F — h 'J "^M-offjsaHS©^ 
Ig 1 

N- [2- (3-y7;7i/ + i/) if;W — N-^ f-;l/- 4 — ->7VOX 

t ^ n— [2 - (3-->7;7x/fi/) if-yu] - 4-->7;^> 

X7; F2 0 Omg ( 0 . 6 9 mm o 1 ) > 3 Vit/ fvU 5 0 0 m g (MMM) 

&mftmwb Lmmm 1 1 4 ©ig 1 iM©^fp^<fc dm^^^^o . 

JRS 22 1mg(0.7 3mmol) HX* >10 0% 

H-NMR (CDC 13) Ti KOll^tt^A. B©1 : 3M 5 

3.15 (3H, brs, B), 3.20 (3H, brs, A), 3.70 (2H, brs. A), 3.95 (2H, brs, 

B), 4.05 (2H, brs, A), 4.30(2H, brs, B), 7. 04-7. 20(2H. m), 7.28 (1H, d), 

7.40 (1H, t), 7.49-7. 59 (2H, m), 7.72 (2H, d) 

Ii2 

N- [2 - (3-7;^/7x/+y) xfyl'] -N-^f^- 4 - 7S 5V< 
>X7 ;K — h U yj^ammmcD^m 

N- [2 - (3 7V 7x7 f •» xf;H -N - ^ f-71/- 4 - >T 
XT ; K2 0 Omg (0. 6 6 mm o 1 ) £{t!^*4£ L«fiJ 9 5 ©Ig 5 <?: 

iRg 1 3 0 m g ( 0 . 2 3 mm o I ) 3 5 % 

MS (ESI, m/z) : 340 (MH+) 

H-NMR (DMS0-d6) 7i KOHWfrA, B© 1 : lfi^J 5 
3.00 (3H. s. A or B), 3.05 (3H, s, A or B), 3.62 (2H, s. A or B), 3.90 
(2H. s, A or B). 4.15 (2H, s, A or B). 4.35 (2H, s, A or B), 7.22-7.70 
(6H. m), 7.90 (2H, d), 9.18-9.42 (8H, m) 
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mmm 1 1 6 

N- [(IS) - 2- (3-7;yV7x7*-» - 1 -O V )\,~\ - 4 

-7; yyOXT; K ZMJ7 ;U^" DftBrtgC^fiJc 
Xg 1 

N- [ (IS) - 1 -OitiU- 2 - (3->777x; + y) xf;l/] - 4 - 
i/7^>X7; K©£-j£ 

L-7x-/l/77->yf/HXf;l/ 4. 5g(2 0. Smmol) 

£fii?&m*4<t L«*»H«c**«-r* - ttt < UttiW 1 1 7 Xg 1 t l^#©#fP^tr 

iRS 1 . 0 3 g ( 2 . 7 0 mm o 1 ) 12. 9 % 

MS (ESI, m/z) 489 (MH+) 

H-NMR (CDC13) <5 3.15 (2H, d), 4.01-4.18 (2H, n). 4. 63-4. 80(1H, m), 6.67 

(1H, d), 7.15-7.42 (9H, m), 7.67 (2H, d), 7.81 (2H, d) 

XH2 

N— [ (IS) — 2 — (3-7; y77iy*y) - 1 -K> if - 4 

N — [ (IS) — 1 -s<> : JJi>- 2 - (3-y777x; + ^) if-Jl/] - 4 
-y7/OX7; Fl. 0 3g(2. 7 0mmol) ^ffllOTIl 1 Tli 

2 tmmktt&ft^mm<i&to&&fco 

iRi; 3 0 5 m g (0. 474 mm o 1 ) TO 17. 6 % 
MS (ESI, m/z) 416 (MHO 

H-NMR (DMS0-d6) 6 2.95-3.17 (2H, m), 4.12-4.27 (2H, m), 4.55-4.62 (1H, 
m), 7.17-7.85 (2H, d). 7.97 (2H. d), 8.80 (1H, d), 9.24 (2H, br), 9.30 
(2H. br), 9.42 (4H, br) 

2 2 6 
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mmm 1 1 7 

N— [ (1R) -2 - (3-7;y77x; + y) -1 > - 4 

XH J 

N- [ (1 R) - 1 ;U- 2 - (3-y7;7i; + -» if;H - 4 - 

D-7i— ;UT^ — >S -^I/juxt^U fgSeig 4. 5g(2 0. 9mmol) 

&ibmmntL*ffifc&mm?zztte<mnmi 5 ocdj:wl2, 4, 5. a. 
m^77^ --emu hmmt-smzmzo 

JRfi 0. 9 5g(2. 4 9mmol) l$M 11. 9% 
MS (ESI, m/z) (MH+) 

H-NMR (CDC13) <5 3.17 (2 H, d), 4.01-4.17 (2 H, m), 4.67-4.80 (1 H, m), 
6.38 (1 H, d), 7.08-7.42 (9 H, m), 7.75 (2 H, d), 7.82 (2 H, d) 

xm2 

N- C (1 R) - 2 - (3 -7; y/7xy + y) - I -^O-yJ^i-JU] - 4 
-7; yyK y XT I ¥ Zh'J7 JU* D«i|©^ 

N- [ (1R) -l-0^yl/-2- (3->7;7x; + y) -r.fvW -4 
-y7;^yX7; K0. 9 5g(2. 4 9 mm o 1 ) Zm^mtfoffl 1 5 0 ©X 
^7 t|H|^fP^m^M{l:#^^#^o 
iK» 18 8mg(0. 4 7 4 mmol) M 17. 6% 
MS (ESI, m/z) 416 (MHf ) 

H-NMR (DMS0-d6) 6 2. 95-3.18 (2H, m), 4.17-4.27 (2H, m), 4.52-4.62 (1H, 
m), 7. 19-7. 57(9H, m), 7.85 (2H, d), 7.98(2H, d), 8.79 (1H, d), 9.24 (2H, 
br). 9.32 (2H, br), 9.42 (4H. br) 
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nnm 1 1 8 

(3R) -3- (4-7;yM>'/^7-;) -4- (3-7;y/7i; 
*•» 7"? >i?ji^;u - h U TVM-Dgj-BrtgcD'&JiJt 
111 

(3R) -3 - t-7*h*->*7 7l/.-t;— ;U7S 7-4 - (3 - y7/7i/-f •» 

N— t - 7h + y*W-^-D-7XA74 ; >|-i3-^>^^xxfib 
3. 2 3 g (10. Ommol), h'JxW? >1. 3 9ml (10.0 
mmo 1 ) F5t Ko75>5 0ml zkMTF? DDfl|xf-A/ 

0. 9 6ml (10. Ommo 1) »2 0«ffU: o 
SUftiSKJ; 9I&*U ttttKi* 5 g. *'*fb h'J^AO. 7 6 g 

(20. Ommol) ZimTtoz. 1 . 5 mmffiW t^o 1 &5©fiffcz|c£ 

fr®m% 2 0ml ^n^m^TMf: 1 »f IfflatffLfco S»xf^aii§ii L 

75>3 6mli:jSiU 3-->777x;-;H. 9 6g(8. 04mmol). 
h 'j7x-MX7^ >2. 3 Og (8. 7 7 mmo 1) . TV ittUVK >W& 
>^f«E) 3 . 5 0 g ( 8 . 0 4 mm o 1 ) £7jnx.^T— 

JR* 1 . 8 0 g ( 4 . 3 8 mm o 1 ) TO 4 4 % 

H-NMR (CDC13) (5 1.46 (9H. s), 2,79 (2H, d), 4.00 (1H, dd). 4.06 (1H, dd), 

4.41 (1H, br), 5.13 (2H, s). 5.56 (1H, br), 7.05-7.18 (4H, m). 7.21-7.3 
8 (5H, m) 

in 2 

(3R) -3- (4 - sTS JlTi y)-4 - ( 3 - >T J 7 x J 

2 2 8 
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T9 >m^<> i? Jls<Z>&!& 

(3 R) - 3 - t -7' h*i'*JJl'tf-JUT 1 J - 4 -( 3-->777x / 
y^/^Ov^H. 8g(4. 3 8mmo 1) ^4rait7Ki©yt+t> 
jgjfc 2 0 m 1 IZfeWls. 0 °CT" 6 B$PbW* U/^o -btitzmvtBm 
&V?auJ 9 y 5 m 1 f:i7gj$U 7k#T4 -y7/£tfi^o'J K 1 . 09 
g (6. 5 8mmo 1) „ h'Jxf*7; > 1. 2 2ml (8. 7 6mmo 1 ) 

iRi 1 . 2 1 g (2. 7 5mmo 1 ) 6 3% 

H-NMR (CDC13) (5 2.86 (1H, dd), 2.95 (1H, dd), 4.12 (1H. dd), 4.20 (1H. 

dd), 4.85 (1H, br), 5.16 (2H, s), 7.09 (1H, d), 7.11 (1H, dd), 7.24-7.40 

(7H, m), 7.72 (2H, d), 7.83 (2H, d) 
1S3 

(3R) -3- (4 -7; 'JJ'OVJtVTl /") -4- (I -7 I V J "7 x. J 
+ -» 79 >®?JC^;b Zl h 'J 7 )Vituffi&M.<D&$L 

(3R) -3- (4-5/7^/^*7;;) -4- (8->7/7z/* 
•» 7* -^/u l. 2 lg (2. 75mmol) *<a-flak3R* 3 0 

-f£ (W/V) x.?y-;U2 OmllCflnx.> ^T&X'—mMWVtZc Hll^TSat 
r >*-7£ l o %<£WT3 (w/v) / 3 0 m I {rjg^UT^fi 

offc®?£0. (v/v) zk£7-tr h 'J yU©ffi£»tt"e*tH U 

iRft 0. 456mg(0. 713mmol) JR^ 2 5. 9% 

2 2 9 
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MS (ESI, m/z) 412 (MH+) 

H-NMR (DMSO-d6) 6 1. 15(3H, t), 2.82(2H, d), 4.07(2H, q), 4.12 (1H, dd), 

4.24 (1H, dd), 4.72 (1H, br), 7.33 (1H, d), 7.39 (1H, s), 7.40 (1H, d), 

7.54 (1H, dd), 7.91 (211, d). 8.02 (2H, d), 8.84 (111, d), 9.16 (2H, s), 
9.28 (4H, s), 9.42 (2H, s) 

mmm 1 1 9 



(3R) -3- (4 -7; VJOVJjVTi J) -4- (3-7;^7x>/ 

(3R) - 3- U-Ti VS^yVJ )VTi /) - 4- (3-7;^7x 
J*i/) -ftyW^fr ZF')7MoftiI 0 . 4 6 6 g(0. 72 9 
mm o 1 ) &mmk 10ml U 4 0 tf 6 OT^f # L/c 0 ^b;]c*^* 

i^§$H*?pv h/7 7^-i:ftU HJ 7^*a@fc®?£0. 1 %^rf £ (v 
/ v ) 7K 1 7-tr h - h U ;UCDS^^T'^|il U @ 6^5© 77^-/ 3 

IRS 0. 15 1mg(0. 2 4 7 mmol) JR^ 4 6% 
MS (ESI, m/z) 384 (MH+) 

H-NMR (DMS0-d6) 5 2.74 (2H, d), 4.13 (lft dd), 4.24 (1H, dd). 4.69 (1H, 
ddt), 7.35 (1H, d), 7.40 (1H, d), 7.41 (1H, s), 7.55 (1H, dd), 7.91 (2H, 
d), 8.03 (2H. d), 8.81 (1H, d), 9.20 (2ft s), 9.28 (2H, s), 9.33 (2H, s), 
9.43 (2H, s) 

mmm 1 2 0 

(4R) - 4- (4-7;y70 , /-f^7;/) -5 - (3-7;^;7x7 



ami 



2 3 o 
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(4R) - 4 - t -ybf-isijjVtf— Jl/T i J - 5 - ( 3 - >T7 7 x J 

^ > ? > ;UD-£#<; 

3. 3 7g(10. Ommo 1 ) ^iUM^il (3R) -3 - t -7'b*-># 

iRfi 3. 2 flg (7. 54mmol) W 7 5. 4% 

H-NMR (CDC13) <5 1.44 (9H. s), 1.69 (2H, br), 2.02 (2H, br), 3.98 (2H, 

br), 4.83 (IE br), 5.11 (2H, s). 7.04-7.16 (4H, m), 7.24-7.40 (5H, m) 

1*12 

(4R) - 4- ((-i/TyO^^T;/) - 5-(3->7y7x; + y) 

(4 R) - 4 - t - yh + y^7M'-;l/7; V- 5 -( 3 ->7y7i7 + y) 
^>^>^>v;U3. 20g(7. 5 4mmo 1) ^HlMf4tU (3R) 
-3- (4->7y0^^7;y) -4- (3-y7/7x;+y) 7**> 

IR* 2. 16g(4. 7 6mmol) 63. 2% 

H-NMR (CDC13) 6 2.10-2.28 (2H, m), 2, 54(1H, ddd), 2.69 (1H, ddd), 4.10 

(1H, dd), 4.18 (1H, dd), 4.48(1H, br), 5. 12(2H, s), 7.00 (1H, br), 7. 14- 

7.19 (2H, m), 7.24-7.41 (7H, m). 7.72 (2H, d), 7.87 (2H, d) 

Ig3 

(4R) - 4- (4-7^V<//^W;7) - 5- (3-7-y77x7 

(4R) -4- (4 -i/TyOW^T^ /) -5- (3-y7/7x/ + 
^)^>? >Eg?0-^>'l/2 . 16g(4. 7 6 mm o 1 ( 3 R) 

2 3 1 
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WO 98/31661 

-3- (4-75^^/^75^) -4- ( 3 -7 5 V J 7 * J *'» * 

/Co 

iRS 1. 7 8 g (2. 7 2mmo 1) » 5 7. 2% 
MS (ESI, m/z) 426 (MH+) 

H-NMR (DMS0-d6) S 1.15 (3H, t), 1-88-1.98 (1H, .). 2.01-2,11 (1H, .). 
2.45 (2H. ddd). 4.03 (2H, q). 4.11 (IB. dd). 4.19 (IB. dd), 4.38 (1H, br). 
7.84(11 d). 7.39 (1H. d). 7.40 (1H, s), 7.54(1H. dd). 7.9K2H, d). 8.05 
(2H, d). 8.66 (1H. d). 9.17 (2H. s). 9.29 (4H. s). 9.42 (2H. s) 

mmm 1 2 1 

(4R) -4- (4-75^^^57) -5" (3-75^7x7 

(4R) -4- (4-75^^^75;) -5- (3-75^7x 

rh'J7;l4DWWl. 02g(l. 56mmol) 
*a*fflWfcU (3R) "3- (4-75v/<>V^U75y) -4- (3 

m 261mg (0. 417mmol) R* 26. 7% 
MS (ESI, m/z) 398 (MH+) 

H-NMR (DMS0-d6) 8 1.84-1.96 (1H. .). 1-98-2.10 (1H. .). 2.37 (2H, ddd), 
4.11 (1H, dd). 4.20 (1H, dd). 4.38 (1H. br), 7.33 (IE d). 7.39 (1H. d). 
7.40 (1H. s). 7.91 (2H. d). 8.05 (2H. d). 8.65(1H, d). 9.18(2H. s), 9.26 
(2H, s), 9.29 (2H, s). 9.41 (2H, s) 

mm 1 2 2 

N _ [3 - (3-75^7x;^) *Df;U -4-75-^^X75 K 

2 3 2 
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4- [3 - (3-7;? 7-7x7 + » 7o \£tUtiA"<*>r JV&SMWtx.* 
Xfg 1 

N- (3 -7"D^7ob°/l7> - t -7 l f-)1/1j*w<-?— b(D&$, 

3-7"D^ypt:;U7i > JMbkXB£18. 4g(84. 2mmolK 
i?-t-^^*M^-H3. lg(60. Ommo 1 ) Zlti&WMt U 

J1XS 1 1 . 8 g ( 5 0 . 0 mm o 1 ) JR* 8 3 % 

H-NMR (CDC13) 6 1.42 (9H, s), 2.05 (2H, tt), 3.25 (2H, dt ), 3.45 (2H, 

O4.70 (1H, br) 

112 

3 - [3- (t-yh + ^M-yl'T;;) 7 p P^+->] <yV— V U 

N - (3 -7'o^7n t?;U) - t - Vf-friuW^— h 6 g (2 5 . 2 
mraol), 3-t Ko+'XVV-h 'J;U2 g ( 1 6. 8 mm o 1 ) £ftf£I£ 

JRfi 4 . 5 1 g ( 1 6 . 3 mm o I ) JR$ 9 6 % 

H-NMR (CDC13) 6 1.42 (9H, s), 2.00 (2H, tt), 3.35 (2H. dt), 4.05 (2H, 

t), 4.70 (1H, br), 7.12 (1H, d), 7.14 (1H, s), 7.24 (1H, d), 7.37 (1H, t) 

Xig3 

3- (3-7;/7o^y) K > V- b l ) )V mki&®&J& 
3- [3- (t-7 , h + ->^;u^-/U7i 7) 7o^*->] Ov'-hU;H 

g (3. 6mmo i) ^fc^/nrn^u fsjfcw i ©xg 3 tmm^mmz. x <om 
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iRft 7 5 8 mg(3. 6mmol) W 100% 

IH4 

3 _ (3-7i;ra^-» ^WSlOOmgCO. 4 7 

mmo 1) . 4->7/£lfS7 7mg (0. 5 2mmo 1) SrWI&lgmtU 

1 ©Ifi4 tH*<0»fP^«t*)««<b^ 1 »*»^o 
jRft i 2 4mg (0. 4 1 mmo 1) W 8 7% 
H-NMR (CDC13) 6 2.18 (2H, tt), 3.70 (2H, dt), 4.15 (2H, t), 6.50 (1H. 
br), 7.15 (1H, d), 7.18 (1H, s), 7.25 (1H, d), 7.38 (1H, t), 7.75 (2H. 
d), 7.85 (2H, d) 
IH 5 

N- [3- (3-7v>V7i7+-» 7Pt°;H -4-7;^>X7i K 
- h 'J 7;uif ngfcl£^©£-J& 

;u h 'J 7;l/^DM^©^ 

N _ [3 _ ( 3 -y 7 ;7xy+'» 7Pt>] -4^77<>X7; K 
12 5mg (0. 4 1mmol)*W5BlSmtU W«9 5 0Xg5^*© 

N- [3- (3-7;^7x;^) 7-Dt';H -4-7^-^^T; K 

iKffi 3 m g ( 0 . 0 1 mm o 1 ) 2 % 

MS (ESI, m/z) 340 (MH+) 

H-NMR (DMS0-d6) 6 2.05 (2H, tt), 3.50 (2H, dt), 4.18 (2H, t). 7.31 (IE 
d), 7.38 (1H, s), 7.39 (1H. d), 7.54 (1H. s), 7.89 (2H. d), 8.04 (2H. d). 

2 3 4 
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8.80 (1H. br), 9.10 (2H, br), 9.20 (2H. br). 9.30 (2H, br), 9.40 (2H. br) 

MS (ESI, m/z) 370 (MH+) 

H-NMR (DMS0-d6) 6 1.35 (3H ( t), 2.05 (2H, tt), 3.45 (2H, dt), 4.15 (2H, 
t), 4.35 (2H, q), 7.32 (1H, d), 7.38 (1H. d), 7.37 (2H, s), 7.55 (1H, t), 
7.97 (2H, d), 8.04 (2H, d), 8.75 (1H, br), 9.05 (2H, br), 9.27 (2H, br) 

mmm 123 

N- [3- (3-7;^/7i;+y) 7of;H - ( 1 -7-trfvl/- 4 -h°^ 

xmi 

N- C3- (3->7/7x/ + >') 7°oh°;l/] - (1 -7-te^;U-4 -h°^'J 

(1 -y-trf-yl/- 4 -f^'J #;l^V^8 9mg (0. 5 2mmo 1) . 

3 - (3-7;/7n^-» 'O'Z-h'J/V iS^lOOrag (0. 4 7 
mmo 1) ^MI4tL, mMM 1 ©IS 4 chl^©}*^^ 

JRS 9 8 m g ( 0 . 3 0 mm o 1 ) W. 6 4 % 

H-NMR (CDC13) 6 1.50-1. 90 (4H, m), 2.05 (2H, tt), 2.30 (1H, m), 2.65 

(1H, m), 3.10 (1H, m), 3.45 (2H, dt), 3.85 (1H, m), 4.05 (2H, t), 4.60 

(1H, m), 5.75 (1H, br), 7.15 (1H, d), 7.15 (1H, s), 7.25 (1H, d), 7.40 
(1H, t) 
1*12 

N- [3- (3-7;^;7x; + -» 7ot°;H - ( 1 -THrfvU- 4 - 
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mg ( 1 . 9 4 mmo 1) TO 3 3% 

H-NMR (DMS0-d6) 6 1.45 (9H, s). 6.95 (1H, d), 7.25 (IH, t), 7.35 (1H, 

d), 7.38 (1H, s), 8.90 (2H, br). 9.65 (I H, br) 

XH3 

N _ t _y h + ^,U*-/U-3- [3- (tr^b*^-^^) f 

N _ t _ 7 > + ^^;U7ti^;U-3-bKP+->^>XT^>. N- (3-7 
a*7a h';u) - t ;l>/<v- YltmmtXs&m 1 ©X^2 

*©»flUC«fc$^fc^*»fc. H-NMR (CDC13) <5 1.42 (9H, s), 1.55 (9H. 
s), 3.52 (2H, dt), 4.05 (2H, t), 4.95 (1H, br), 7.03 (1H, d), 7.33 (1H, 
t), 7.41 (1H, br), 7.47 (1H, br) 
Xf§4 

3 _ [3 _ (t -yh + ->*M^7;y) 7of^y] -N-t-7>* 

H-NMR (DMSO-d6) <5 3.20 (2H, br), 4.30 (2H, br), 7.34 (1H, d), 7.49 (1H, 
d). 7.51 (1H, s), 7.56 (1H, t), 8.38 (3H, br), 9.29 (2H, br), 9.50 (2H, 
br) 

XH5 

N _ [3 _ ( 3 -7^/7x^'» ypf;H -i-v<»i>yii*#TZ 

(1 _ t _7'h + i/^;Ufc;U-4-t^'J -s» AM^9 3 0mg (0. 

1 3 mmo 1) . N-y^/U*^'J>l 2mg (0. 1 2 mmo 1) 

2 3 7 
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;U*;l/A7$ K5m 1 fC?gft?U 7K&Ty-OD^®?i^;U£ 1 3mg (0. 12 

mmo 1 ) fln*., 5$H£3-[ (3-7^ ;7nt» ^>X7 $ i>> 

Zlh 'J 7WDf|SS Omg (0. 12mmol)MN-^f^WJ> 
2 4rag (0. 2 4mmo 1) f ;l/tJl/A7; K5m 1 ICj§«?Lfc feO^ 

*Dft»*0. l%£*r*-5 (v/v) 7jc<tT4rh^.hU;U©S^IS-C^HJU 

7 ^ •> 3 >*Sfcfe|g«l"r-& *BHfc£**»;fco 
1R* : 3 2mg(0. 06mmol) 50% 
MS (ESI, m/z) 3.05 (MH+) 

H-NMR (DMS0-d6) 6 1.62-1.95 (6H, m), 2.40 (1H, m), 2.90 (2H, m), 3.20-3 
.38 (4H. m), 4.10 (2H, t), 7.28 (1H, d), 7.38 (1H, s), 7.39 (1H, d), 
7.53 (1H, t), 8.04 (1H, br), 8.46 (1H. br), 8.78 (1H, br), 9.30 (2H. br). 
9.42 (2H, br) 

mmmi 25. 

N- [3 - (3 -7; vS7j.S*-i/) fu tVl/] - 4 -7; JKyXTi K 
111 

4 - ( t -^h+y^M:-^ S J ) ^M§Kxf-;U©^J5R 

fyfcw i on i t®m<Dmmc£iommt&®£mzo 

H-NMR (CDC13) <5 1.38 (3H, t), 1.55 (9H, s). 4.35 (2H, q), 6.65 (1H, br) 
. 7.42 (2H, d), 7.95 (2H, d) 

2 3 8 
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□us 2 

4 - ( t -7> + y*M'-^7 i J). %£MMV>&f$. 

m 9 7 ora 2 ii5]ii©^fp(r ct o m&<t&®£WKo 

N- [3- (3-T^/7i/ + -» 7nh 0 ;l/] -4-T$7^>X7$ K 
- h 'J 7;^P^i?ig©^ 

3 - (7;y7D^-» ^>X7; ^> — h U 7;M-Dffc$?&5 Omg 
(0. 12 6mmolK 4 - ( t - 7" -/^l/tf^/UT ; y ) g&WWi 4 
-['t-7* h4->77 7UrK-;l/T 5 J mMMWt 3 0 m g ( 0 . 1 2 6 mm o 1 ) ^t±S 

mmnt u 1 2 4 ©xn 5 ti^it ©mpk J: ^mmit^^mtu 

iRm 9 . 5 m g ( 0 . 0 18 mm o 1 ) 1 5 % 

MS (ESI, m/z) 313 (MH+) 

H-NMR (DMS0-d6) <5 1.95 (2H, tt), 3.35 (2H, dt), 4.10 (2H, t), 6.57 (2H, 
d), 7.30 (1H, d), 7.36 (1H, s), 7.37 (1H, d), 7.53 (1H, 07.58 (2H, d), 
8.08 (1H, br), 9.10 (2H, br), 9.30 (2H, br) ■ 

mmm 1 2. 6 

N- [3- (3-7; i*y7i/ + ->) 7n t°;U] - 4- (7;^f^) 
XT I K— h U 7;l/Ji-aft«tt<D^jS 

3 _ ( 7 :y y D |+-» OX7 — h 'J 7MDfti^8 Omg 

(0. 1 9mmol) , 4- (t-7^y^W-^7;7) ^^Ifl 
4 8 m g ( 0 . 1 9 mm o 1 ) £ttU8Ef*£ U HJfeM 1 2 4 Oli 5 £g|tt© 

JRfi 2 5mg (0. 0 4 5 mmo 1) JRJfl 2 4% 
MS (ESI, m/z) 327 (MH+) 

2 3 9 
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H-NMR (DMS0-d6) 6 2.00 (2H, tt), 3.40 (2H). 4. 02-4. 18(4H, m), 7.29 (1H, 
d), 7. 36-7.40 (2H, m), 7.48-7.54 (3H, m), 7.88 (2H, d), 8.38 (3H, br), 8 
.60 (1H, br), 9.30 (2H, br), 9.42 (2H, br) 

mnm 1 2 7 

N— [3 - (3-7;y/7iy+y) 7DbM/] -3-7; VJIl/XTi K 
3 - [3 - (3-7;y77i/ + y) 7ot'^^^^;l/] ScJSHWfcxf-yb 

N— [3- (3->777i;+y) ~fn \£)V] - 3 - : sT J OXT ; F'0£ 
3-y77$im 3- (3-7;;yp#*y) ^>y^h>J;U J^^Jtg 

£amnp4<t u mmm i ©i§ 4 i^o^^j: ommit&m&ntio 

N— [3- (3-7;y/7x/+y) 7nbf;I/] -3-7;^/<>X7; K 

Zl h 'J 7;U^-nftiltg©^js!c 
3 - [3 - (3-7;^7iy+y) fa \£)Vii fr/^J ;U] gcMBfcxf-yl, 

N - [3- (3-y7;7x7+y) 7*Dt°;l/| - 3-y77^>X7; K 
1 2 5mg (0. 4 lmmo 1) fcttiSMStttU HM#J 9 5 0I15 £IUli® 

N— [3- (3-7; y77x/ + y) 7ot\0/| -3-7; *J Sly XT I K 

lb i|7WDftig : 
M 3mg ( 0. 0 0 5 mmol) W \% 
MS (ESI, m/z) 340 (MH+) 

2 4 0 
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H-NMR (DMS0-d6) 6 2.05 (2H, tt), 3.50 (2H, dt), 4.20 (2H, t), 7.31 (1H, 
d). 7.38 (1H, s). 7.39 (1H. d), 7.54 (1H, t), 7.72 (1H, t), 7.940H, d), 
8.18 (1H. d)8. 26 (1H. s), 8.75 (1H, br). 9.11 (2H. br), 9.21 (2H, br), 9 
.27 (2H, br), 9.38 (2H, br) 

3- [3- (3-7;y/7i; + y) Tu t°Jl<i]JW<*J jU] gSfflBt*-* * 
MS (ESI, m/z) 370 (HH+) 

H-NMR (DMSO-d6) 6 1.35 (3H, t), 2.05 (2H, tt), 3.50 (2H, dt), 4.15 (2H, 
t), 4.35 (2H, q), 7.32 (1H, d), 7.38 (1H, s), 7.39 (1H, d), 7.54(1H, t), 
7.63 (1H, t), 8.09 (1H, d), 8.13 (1H, d), 8.44 (1H, s), 8.78 (1H, br), 9 
.15 (2H, br), 9.28 (2H, br) 

mmm 1 2 8 



3- [3- (2-t7^U>X/l/7t-^7;/) 7°D^+->] <>X7is> 



3- [3- (2 -i--7 9 V >x;t-7 t— )V7 ^ y) fa^i/] OV—h*)* 
2 -^7?U>X;M->-;l/?D'J H\ 3- (3 -7; J 7o^y) KyV- 

v u )\>*\tism&£ u mmm 1 1 0 oig 1 tmmv>$kmz±*)mmit&®% 

H-NMR (CDC 13) <5 2. 00 (2H, tt), 3.25 (2H, dt), 3.95 (2H, t), 4.80 (1H, 
br), 6.95 (1H, s), 7.00 (1H. d), 7.20 (1H, d), 7.30 (1H, t), 7.55-7.70 
(2H, m), 7.80-8.00 (4H, m), 8.42 (1H, s) 



3 - [3 - (2 -i-7 9 U>X/t'7 *—)i>7 ;/) 7o^ + y] OX'T ~ : J > 



III 



112 



2 4 1 



WO 98/31661 PCT/JP98/00176 

3- [3 - (2-t7^b>x;l/7^--;i/7;y) ■/n*+->] ^>'/-h'J 
;l/3 0 Omg (0. 8 2mmo 1 ) fcfflfcimi: U Hlffi#J 9 5©XS5 tH« 

JRtt 1 6 9 mg (0. 3 4 mmo 1 ) JR$ 4 1% 
MS (FAB, m/z) 384 (MHf ) 

H-NMR (DMS0-d6) <5 1.85 (2H. tt), 3.00 (2H, dt), 4.00 (2H, t), 7.17 (1H, 

d), 7.25 (1H, s), 7.35 (1H, d), 7.45 (1H, t), 7.62-8.16 (7H, m), 8.43 
(1H, s), 9. 18 (2H, br), 9.24 (2H, br) 

mmm 1 2 9 

N- [3 - (3 -Tz ! JJ 7i/ + y) -7uM)\A - (2R) - 2- (OVJl 

3 - (7 5 y7°P^+->) OX'T i : J > Zllgat^3 Omg (0. 11 
mmol). N-<>^t+->*^-;l/-D-77->2 5. 8mg (0. 
13 5mmolK 1 - t Ko+y<>'/h iJ7 , /-/l/2 3. Omg (0. 17 
mmo 1) „ l-xf;l/-3- ( 3 - i?/ ?Jl>7 i J 7°o fc*;U) = K 

£®?i&2 5. 9mg (0. 1 3 5mm o IK N l-fr^JV* U > 2 3mg 
( 0 . 2 3 mm o 1 ) ^^/fMil/AT ; K 2 m 1 IC*IPU — HfeH^Lfco 

D7h^77^-i:ftU MJ-7;M-p»£0. l^WTS (v/v) zKi 
7-tr K - h U ;U©^»T'StH U i^«l©7 7 ? $/ a >*S6tt%»1" 5 - i 

IRS 5 mg (0. 0 l mmo l ) W 7% 
MS (ESI, m/z) 399 (MH+) 

2 4 2 
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H-NMR (DMS0-d6) 6 1.20 (3H. d), 1.90 (2H, tt), 3.25 (2H, dt). 3. 92-4. 10 
(3H, m), 5.00 (2H, m), 7.26-7.44 (8H, m), 7.53 ( 1H. t), 7.97 (IH, br), 
9. 10 (2H. br), 9.30 (2H, br) 

mmm 1 3 0 

N- [3- (3-7$ /77W + y) 7o \iM - (2 S) - 2- (Ky-yJU 
**'st> <)\,K-)lT i J ) -fa \£iryj I K h 'J 7 fVjrum&^o&fii 

3- (7;yyn|^^) K>X'7;y> -fi9S3 0mg (0. 11 
mrno 1 ) . N -O ; J)l>ir* ; st) JU#— ;U- L - T 5 — > 2 6mg (0,. 
1 3 5mmol) fcWS&Igmi: U m5fe#J 1 2 4 ©Xg5 £ W®SfPC«k»3* 

JR* 1 7mg (0. 0 3mmol) JR¥ 2 2% 
MS (ESI, m/z) 399 (MH+) 

H-NMR (DMSO-d6) 5 1.20 (3H, d), 1.90 (2H, tt), 3.25 (2H, dt), 3.92-4.10 
(3H, m), 5.00 (2H, m), 7.26-7.44 (8H, m), 7.53 (IH, l), 7.97 (1H, br), 
9. 10 (2H, br), 9.30 (2H, br) 

mmm 1 3 1 

(4S) - 4- [3- (3-7;y;7 I y+y) 7n£;U] *)W<*4)\,.-i 

3 - (7 i J 7°D^ + -». OX7 I i?> H*SKiS3 0 mg (0 . 11 
mmol) , N-O^Mt->^M;-;hL-^^ ^ >Bfc~r- t -T'f- 
^xxryM 6mg (0. 1 3 5mmo 1) £ffl3SI§!*4<J: U 1 2 9©X 

©£ 4 aj&gfkKat© s**-** >aascfi» u 5 b#Pb1to ^k^s* u 
**#?D7h/7 7-f-cftu h'j7;w-Dft»*o. (v/ 

2 4 3 
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JRfi 12mg(0. 02mmol) W 15% 
MS (ESI, m/z) 457 (MH+) 

H-NMR (DMS0-d6) <5 1.70-1.95 (4H, m), 2.25 (2H, t), 3.23 (2H, dt), 3.85- 
4.05 (3H, m). 4.95-5.05 (2H, m), 7.27-7. 38 (7H, m), 7.44 (1H, d). 7.52 
(1H, t), 8.02 (1H, t), 9.00 (2H, br), 9.30 (2H, br) 

mmm 132 

N- [3- (3-7^;7x^-» ypt°;H - (2S) - 2- (t-7h 
*i/j]fr#-)VTl 7) -3 - (4— fiV'/VJld zfu^yri K-M»7;b 

N- [3- (3-7;y77x;*y) 7Ph°/U] - (2S) -2- (t-7'h 
+ ->^;i/:}{-;|/7;/) -3 - [1- ( 4 - h /loc >7.;l/*^.7l/) - 4—f ;^ 

3- (7;;7D^y)'<>X7;^ Zl&g^ (2S)-2-(t- 
7'h+->^;i/.t«- ;U7i y) -3 - [l- (4 - h;Ui>x^*-;u) -4->r 

$ 7v*ii ;n 7p tr*>s*ai5SKwt L§£Sfc#j 1 2 4 ©ii 5 tmmvmmz 

N- [3- (3-7^y7i7 + y) 7°Pt°;H - (2S) -2- (t-7l> 
4-->#Jl/fc;l>7 - 3 - (4 — f S 77"'J ;10 7d/'>7 = KZ1 h 'J 7;U 

N- [3- (3-7$ y^xyt^) 7ot\rt/] - (2 S) - 2- (t-7 
h*->/7rt«tf— >U7 $ J ) - 3- [i- (4 - h;u^>x;u*^;u) -4-^$ 

2 4 4 
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^'/y ;U] 7o/«vT S K — h 'J 7;U^-agti?^4 0 mg (0. 0 5 
mmolK l-hKD+^>Xh'J77-;H3. 5mg(0. Immol) 

^D7K7 7^-i:ftU h'J7;W*0. (v/v) 

iRg 2 3 m g ( 0 . 0 3 5 mm o 1 ) lR# 7 0 K 
MS (ESI, m/z) 431 (MH+) 

H-NMR (DMS0-d6) 6 1.35 (9H, s), 1.85(2H, tt), 2.80-3.10 (2H, m), 3.25 
(2H, dt). 4.05 (2H. t), 4.20 (1H, m), 7.11 (1H, d), 7. 26-7.40 (4H, m), 7 
.53 (1H, t), 8.03 (1H. br). 8.95 (1H. s), 9.15 (2H, br), 9.25 (2H, br) 

mmm 1 3 3 

N- [3- (3-7;^7x/^) - (2S) - 2- 

t+y^M^7;;) -3- (4-^^V"'J;U) Kr. MJ 7 

(2S) - 2 — T ;7-3 - [1- (4 - h^x>xM<-^) -4-^5 

(2S) -2 - (t-y h*i/*M:-;l/7$y) - 3- [1- (4-Wl/x 
y X ,U*- ,U) - 4 — < 5 7'7U JU)7U\£*>® 5 g£ h U 7;M"0»K 

jRg 6 . 0 0 g 

H-NMR (DMS0-d6) <5 2.40 (3H, s). 3.00 (2H. m). 4.18 (1H. brs), 7.48-7.56 

2 4 5 
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(3H, m), 7.96 (2H, d), 8.20 (3H. brs). 8.36 (1H. d) 

IS 2 

(2 S) - 2 - K>-;M+^/;;l/t:-^7; /) - 3 - [ 1 - (4 - h;loi 
y^jlfrsLju) -4 — r £y*/lW/nfc?jJ->H! ©-^ 

(2 S) - 2 -T5 y-3 - [1 - (4 - S;Ujl>x;U^;U) - 4 
l /'J;l/]7ot°t>t Ih^MDftiiSlg (2. 4 mm o 1 ) > jsK$?7k 
^h'J^A8 4 Omg (1 Ommo 1) £7K 3 DmlCtHU *Cv<>S? 
MDD*;^-h2. 4ml ( 1 5 mm o 1 ) £i— rvl> 3 0 m 1 f-i&fifLSP 

l> mmm i ©xg 1 ii^«©#«ii*f^jc«t osiM^fco 

iRS 6 2 8 mg 

H-NMR (DMSO-d6) 6 2.30 (3H, s), 2.90-3.20 (2H, m), 4.35 (1H, brs), 5.00 

-5.10 (3H, m), 7.12 (2H, d), 7.27-7.40 (7H, m). 7.49 (2H, d) 

113 

N- [3 - (3 -7; y77i7 + y) "7°o tVU] - (2 S). - 2 - (/O-^U 
:t*->#;l/*-/UTS /) - 3- (4— fjy/'J^) ~7 u /^1s~7 i. K— h U "7 

(2S) - 2- (^<>-;;^+^*/i/'t:-;i/7;;) - 3- [1- (4-h;u 

ji>7.;U^x;U) -4-^;^7'iJ/l/] 7n 3- (7;y/ol*y 

) OX7 S ^ y H^m^iUmWMt L> II« 1 2 4 ©X® 5 tPIi*©** 

MS (BSI, m/z) 465 (MH+) 

H-NMR (DMS0-d6) <5 1.90 (2H, tt), 2.85-3.15 (2H, m), 3.25 (2H, dt), 4.05 

(2H, t), 4.30 (1H, id), 4.95-5.05 (2H, m), 7.24-7. 40 (9H, m), 7. 53(1H, 

2 4 6 
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t), 8.50 (1H, br), 8.96 (1H, s), 9.17 (2H, brs), 9.28 (2H. brs) 

mmm 1 3 4 

N _ [3 _ ( 3 -7;//7x7+-» yot°;l/] - (2S, 3S) -2- (-< 

3- (7;;7d^*-» ^>X7;y> Hig&ig 7 0 m g ( 0 . 2 8 
mmol) . N-O/W+y^^-^-L-^VD^yVl Omg (0. 
2 6mmo 1) £tH36«H£U MMMl 2 4 ©Xf§ 5 twm<D&mz£*)mM. 

iRS 3 3 m g ( 0 . 0 6 mm o I ) W 2 3 % 
MS (ESI, m/z) 441 (MH+) 

H-NMR (DMS0-d6) 5 0.78-0.83 (6H, m), 1.10 (1H, m), 1.40 (1H, m), 1.70 
(1H, m), 1.90 (2H, m), 3.22 (2H, m), 3.80 (1H, t), 4.05 (2H, t), 5.00 
(2H, ■), 7.22-7.40 (8H, m), 7.55 (1H, t), 8.05 (1H, br). 9.03 (2H, br), 
9.30 (2H, br) 

mm 1 3 5 

N _ [3 _ (3^ 7 .ij?/7xy^) fn\£jU] - (2S) -2- (KyitJl 

3 _ \ 7i j -?u$*is) KyXTi Vy ZligBfe<g 7 0 m g ( 0 . 2 8 
mmol) , N-a-^yVfr**^*)^- e - t -7 h*y* 
-;U- L -y ^>9 9mg (0. 2 6mmo 1 ) £tHf61Bf4£ U UfaM 1 2 4 

®x^5 tmm<D®mz£*)%mit£®)® t - h&$*fc 0 «^ 

^*U#bntl»t^ * Kr '>^£tt3M&£*2 •> U fit' J\>*%Mmt-? 
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£ (v/v) ?Ki:7-tr h^hU^CDS^^T^aiU. §^077^3 
/f^^-r <5 Z t \Z J: >0 , ilft^tftfc. *KS 7 0 m g ( 0 . 1 mm o 1 ) 

» 3 8% 
MS (ESI, m/z) 456 (MH+) 

H-NMR (DMS0-d6) <5 1.30 (2H, m), 1.43-1.61 (4H, m), 1.90 (2H. m), 2.75 
(2H, m), 3.23 (2H, m), 3.90 (1H, m), 4.05 (2H, t), 5.01 (2H), 7.26-7.41 
(8H, m), 7.53 (1H, t), 7.69 (3H, br), 8.23 (1H, br), 9.15 (2H, br), 9.30 
(2H, br) 
%mm\ 3 6 

N- [3- (3-7;y/7x7+y) 7°u tVU] - (2S) -2- K>i?;U 
:t*^#;Utf'-;l/T > 7) - 3 -7 x.-JlT'n'tyT i Kb U 7 )VjruWfW&<D 

3- (7;/7"D# + -»^>X7;^ rilSS 3 0 m g (0. 11 
mmol) , N- / <>^Wi'AM<-;i'-L-7i-;l/77->4 Omg 
(0. 1 3 5mm o 1) ^ffiH^i U ^« 1 2 4 ©Xg 5 <hI3«©JSfFf:: 

JRM 7 m g ( 0 . 0 1 2 mm o 1 ) W .9 % 
MS (ESI, m/z) 475 (MH+) 

H-NMR (DMS0-d6) 8 1.82 (2H), 2.70-3. 00 (2H, m), 3.23 (2H, m). 4.00 (2H, 
t), 4.20 (1H, m), 4. 90-5.00 (4H, m), 7.17-7.40 (12H, m), 7.50-7.60 (2H), 
8.10 (1H, br), 9.10 (2H, br), 9.30 (2H. br) 

mnm 1 3 7 

N- [3- (3-7;y/7xy+-» fakiJl] - ( 2 R) -2- ('OS^b 
Jc*>st>)\sX-)lT I J ) -3-7x-^7d^*>7; K h 'J 7 )Vira%fm& 

2 4 8 
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3 - (7 $ ;^D*t'» ^>X7 $ v>> IlgSiHOmg (0. 2 8 
mmo 1) > N-<>y;^+y*/W-;l/-D-7 I ^-^77^>7 8mg 
(0. 2 6 mmo 1) £tf}f£Bfm<h U 1 2 4 ©Ig 5 <fcffi#0Sfcfft;:«fc 

JR£ 14. 1 m g ( 0 . 0 2 4 mm o 1 ) W 9 % 
MS (ESI, m/z) 475 (MHf) 

H-NMR (DMS0-d6) 6 1.82 (2H), 2.70-3. 00 (2H, m), 3.23 (2H, m), 4.00 (2H, 
t), 4.20 (1H, m). 4.90-5.00 (4H, m), 7.17-7.40 (12H, m). 7. 50-7.60 (2H), 
8.10 (1H, br), 9.05 (2H, br), 9.30 (2H, br) 

mmm 1 3 8 

N- [3- (3-7^;7x/+-» 7°Ob°;l/] - (2S) -2-7$/7°U 

/*>7 i K - MJ 7 ;M- n^JS©^ 

N- [3- (3-7;y;7i; + y) 7otVl/] - (2S) - 2- (Ov 
;l/^*^#;l/*'-;U7i /) 7o^°>7 = K r- ll-7;M-n@fc$?jgl lmg (0. 
0 2ml o 1) £^/-;Hm 1 fCj&8?U 1 0 %' <<? i> O A#tlt 1 m g 

i m&(D7mw-m%y, M&x-smmmwLtio mm^^i'^wi* 

JRS 7mg (0. 0 1 4mm o 1) l&m 7 0% 
MS (ESI, m/z) 349 (MH+ +DMS0-d6) 

H-NMR (DMS0-d6) 6 1.35 (3H, d), 1.90 (2H, tt), 3.30 (2H, dt), 3.80 (1H, 
br), 4.10 (2H, t), 7.30 (1H, d), 7.37 (1H, s), 7.39 (1H, d), 7.54 (1H, 
t), 8.12 (3H, br), 8.52 (1H, br), 9.31 (2H, br), 9.37 (2H, br) 

mmm 1 3 9 

N- [3- (3-7;xy7x;*-» 7°Dh°^] - (2S) -2-7S/-3 



2 4 9 
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- (4 -*f ; tf'/ViV) 7°p/n°>7; K Zh'j7;l/tPii^o^ 

N- [3- (3-7;^/7i; + -» 7a\£)V] - (2 S) -2- (t-7 
r-*->#;l/*^;b7$ J) -3- (4 ; W) )U) fa^>Ti K— h 'J 7 
;M-Dgfc$e£ 1 0 m g£ 4 ^gfbk*©****>^w»Ji?U 2 03flHJK# 

1%^W"T5 (v/v) 2ktT-th-hU;U®»^»«E"CSttlU I65ft©7 7 

JRg 7mg (0. 0 1 Ommo 1) -JR* 6 7% 
MS (ESI, m/z) 331 (MH+) 

H-NMR (DMS0-d6) <5 1.85 (2H, ■), 3.15 (2H, m), 3.30 (2H, dt), 4.02- 
4.12 (3H, n), 7.28 (IH, d), 7. 34-7. 42 (3H, m), 7.54 (1H, t). 8.40 (3H, 
br), 8.60 (1H, br), 8.85 (1H, s), 9.30 (4H, br) 

mam 1 4 0 

N— [3- (3-7;y;7x;+-» 7"ob>] - (2S, 3 S) -2-7; 
J - 3 -J >7 ;F — h U 7;^DS^^©^ 

N- [3 - (3-7; ^7i/+y) 7nt°;l/) - (2 S, 3 S) - 2 - 

g|#i&2 8mg (0. 0 5 Ommo 1) £ffi^*4<*: U gdfefiH 1 3 8» 

1RM 2 5mg ( 0 . 0 4 7 mmo 1) W 9 4% 
MS (ESI, m/z) 307 (MH+) 

H-NMR (DMS0-d6) 6 0.80-0.90 (6H, m), 1.05 (1H, m), 1.43 (1H, m), 1.80 
(IH, m), 1.95 (2H, m), 3. 20-3. 40 (2H, m), 3.55 (1H, br), 4.10 (2H, t),7. 
29(2H, d), 7.37 (IH. s), 7.39 (IH, d), 7.55 (IH, t), 8.13 (3H, br), 8.55 

2 5 0 
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(1H, br), 9.28 (2H, br), 9.32 (2H, br) 

mm 1 4 1 

N- [3- (3-7;y77x;+y) Zfa t°;H - (2S) -2, 6-y7; 

N- [3 - (3 -7; y/7i;f» t°;l/] - (2 S) - 2 - (Ky*J 
;l/t+-y*M:-^7;y) - 6-7;;^t>7; K ~ h- 'J 
i& 2 0 m g ( 0 . 0 3 mm o 1 ) £tBf£!£f4c!: U HffitfiJ 1 3 8 <h[s|#0^fF(r 

JRfi 1 7 m g ( 0 . 0 2 6 mm o 1 ) J|BP 8 7 % 
MS (ESI, m/z) 322 (MH+) 

H-NMR (DMS0-d6) <5 1.35 (2H, m), 1.55 (2H, m), 1.70 (2H, m), 1.90 (2H, 

tt), 2.75 (2H, br), 3.30 (2H. dt), 3. 60-3. 90 ( 1H), 4.10 (2H, t), 7.28 

(2H, d).7.38 (2H, s), 7.40 (2H, d), 7.54 (1H, t), 7.90 (3H, br), 8.24 
(3H, br), 8.66 (1H, br), 9.34 (2H, br), 9.53 (2H, br) 

m&m 1 4 2 

N— [3- (3-7;^/7xy+y) 7nt°;l/l - (2R) -2-757-3 
-7i-^7°D/N°/7 i K ~ HJ 7>l'jraWmi&<7>&}& 

N- [3- (3-7;yV7xy+-» 7nfcVI/] - (2R) - 2- 
)]/iC^ri/il frji—frT I 7) - 3 -7x-^7°D/^7; K U 7 )\rtxfft 

Wt&l Omg (0.0 1 7mmo 1 ) *W5SRf*iU Hffifll 1 3 8 £|hJ$©^ 

JRfi 8 m g ( 0 . 0 1 4 mm o 1 ) « 8 2 % 
MS (ESI, m/z) 349 (MHO 

H-NMR (DMS0-d6) <5 1.75 (2H, m), 3.00 (2H, d), 3.05-3.35 (2H, m), 3.85-4. 
00 (3H, d). 7.20-7.34 (7H, n>), 7.40 (1H. d), 7.54 (1H. t), 8.28 (3H, br), 

2 5 1 



WO 98/31661 PCT/JP98/00176 

8.50 (1H, br), 9.31 (2H, br), 9.38 (2H, br) 

mnm 1 4 3 

N- [2 - (3-7; ->V7i— xf;l/] - 4-7; ! JJKyXT i K 
- h 'J 7;U:*DftBStg©£'JS 
IS 1 

^>-^;l/-N- ( 2 -7"Dfxf;l/) JjjW<-?- h<7>£/£ 

2 -yp^jcf-jur ; >H#iftigl 0 g (4 9 mmo IK MJif-/l/7S> 
1 5ml^^^oo^ >{-fgfl?U <>^MODt>^7- h 7. 8 m.l 
(4 9mmo 1) £*&Tita;i> ^STtffl^Ufco od^ * 

JRM- 10. 6 g ( 4 1 mm o 1 ) W 8 4 % 

H-NMR (CDC13) 5 3.45 (2H, t), 3.60 (2H, dt), 5.10 (2H, s), 5.20 (1H, 

brs), 7. 30-7. 38 (5H, m) 

X©2 

3 - / frij 7 h'O V— h U JW&ft, 

3 -T i J^SV'- V 'J ^ 2 g ( 1 7 mmo 1 ) £ 6 S^&fbfcjfcK!»«l$-ti\ 

h 'J ^7 A 1 . 1 7 g ( 1 7 mmo 1). £&zK{Cjgfr UT 4 
tt*<&Hn^Lfco COM^O-xf ;l/yf 'J 3. 0 4g (19 

mm o 1 ) <D7£mm* 4 5 X\z& Life t>©^££. 4 5 °CTHK 2 «*IBffi# L/c 0 

A7A^7^77^-tfIlyftwi-0-xf^-S- (3- ->7V 
mitt/VOAb 0 Omg&flP*., SJ>'4WD«l/: 0 »«6*®*L»6ft 
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JRJft 4 4Gmg(3. 3 0mmol) W 19% 

H-NMR (CDC13) 5 3.60 (1H, s). 7.33 (1H, t), 7.44 (1H, d), 7.49 (1H, d), 

7.54 (1H, s) 

Ii3 

3- [2- (OvfririrviUlK— ;l/7 ^ J ) i^^f-Tr] Ov*— |> ij ;l/CD 

3 -*)\>i]-f h'OV-h'.J/M 4 Omg (3. 3mmo 1) . j^Stf/'J^A 
4 6 Omg (3. 3mmo 1) . N-K>i?;l/- ( 2 -7n^i^;l/) #;U/<v 
-M. 0 g (4mmo 1 ) , f h^-ZW^-OAyni Kl 6 Omg 
(0. 5mmo 1) ^y/f;I/t^A7; K{^&®?U 7;l/^>#iITlST' 

JRJI 4 1 4 m g ( 1 . 3 mm o 1 ) iDUP 3 9 % 

H-NMR (CDC13) 5 3.10 (2H, t), 3.40 (2H, dt), 5.10 (3H, brs), 7.31-7.40 

(6H, m), 7.45 (1H, d), 7.57 (1H, brd), 7.59 (1H, brs) 

X*£4 

(2-7;;xf;|/ft) OV—h 1 )^ 

3- [2- (<>yM+y^M'-^7i;) x.*)V*ir\ ^OV—h^Jl 
4 0 0 m g ( 1 . 2 6 mm o 1 ) £20 KJWbMf*£t?BH*K:**? U ££T? 

i a^TKBKb-*- h 'J v&frmmx'TJi'Ji v&t u k^t, st 

mg ( 1 . 1 mmo 1 ) IR* 8 4% 
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H-NMR (CDC13) 6 2.95 (2H, t), 3.05 (2H, t), 7.38 (1H, t), 7.45 (1H, d). 

7.55 (1H, d), 7.59 (1H, s) 

X*i5 

N- [2- (3-y7 7 7i^l/ft) xf^] -4-->7SOXTi K®£ 
ft 

(2-7;7xfW) 'OV-MJ^ ISIl 9 Omg (1. 1 
mmo I ) . 4 -i/TJ&BmWL 1 7 7mg ( 1 . 2mmo 1 ) £lil¥£WMtl^ 

JRJ: 223mg(0. 73mmol) TO 66% 

H-NMR (CDC13) 6 3.25 (2H, t), 3.70(2H, dt), 6.50 (1H, brt), 7.40(1H, t), 
7.43 (1H, d), 7.61 (1H, d), 7.64 (1H, s), 7.75 (2H, d), 7.83 (2H, d) 
116 

N- [2- (3 -7 5 ^7i-m) ^)V\ -4-7;y^<>X7i K 

N- [2- (3-^7/7i-Wt) if^] -4 -yjyOX'T; K 

2 1 Omg (0. 6 8 mmo 1 ) %\ti%WMt U Hlffe^J 9 5 (Dli 5 <t PMi© 
^fPC J; 0 OT^tl^#/-Co iRM 1 3 7 m g ( 0 . 2 4 mm o 1 ) W 

3 5% 

MS (ESI, m/z) 342 (MH+) 

H-NMR (DMS0-d6) 6 3. 30 (2H, t), 3.55 (2H, m), 7.57 (1H, t), 7.60 (1H, 
d), 7.75 (1H, d), 7.80 (1H, s), 7.91 (2H, d), 8.02 (2H, d), 9.03 (IH, 
brt), 9.26 (2H, brs), 9.31 (4H, brs), 9.41 (2H, brs) 

mmm 1 4 4 

N- [3- (3-7;y77x^l/) fat'JU] -4-7; vJKyXTl K 

2 5 4 
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3- (3-7'ot7'Dt» ^>'/-FiJ^CD#i£ 

3- (3->7/7x-/l/) yDt°t>il. 5 g (8. 5 6 mm o 1) . h 
ij jif-;l/T i y 1 . 19ml (8. 5 6 mm o 1 ) £x h 5 t Kn 7 5 > 4 2 
mlC^dU W^DO4=lxf;l/0. 819ml (8. 5 6mmol)£ 

zkSWb* h >j 9 A 0 . 648g(17. 1 2 mm o 1 ) ^tK^TJux. 1 B$ 
HUH* L^o 1 &££fbJc3lSzkJ&«£ 2 0ml £Jto;igi&-CHK l 

xmbtltzibtmrnZ y^OD^>86ml U WgJtfim 5 . 6 8 g 

(17. 1 2 mmo 1 ) „ h U 7i-WX7^ > 2 . 6 9 g ( 1 0. 27 

mmo io &Mz.mi&x*imrnmft{stzo mM^^^tammtL^-mz^ 
xmm L^m^mzo m ^x -s n * 7A^D7h^77^ 

■ft^fco 

IR4 1. 4 8g(6. 5 9mmol) M 77% 

N— [3- (3-y7;7x-^) 7Dt>] - 4 - S/7V ^>X : T i K©£JiE 
T;l/=f >#H^T. /KffHfc^b U 7A (6 5%) 2 6 7 mg (7. 2 3 
mmo 1 ) £-DMF 8m 1 JCjgfc?U S>- t -Tf-JV -i \ J 
M. 4 3g(6. 5 7mmo 1) ^MiiSt*3 O^WOfco :CC3- 
(3 -7D^7ot°;l/) ^s>v*^h iJ/H . 47g(6. 5 7mmol) ^te 

4 5°CT-3Btr B m}fu^o ft»if-;^ffl«atu«*K:«e-»TteaLttttSi 
it^#^o c 7 UT#^nfcttttM^ 4 assart**© 

1 0m 1 -^Ty^Ifi^D'J Kl . 6 3g(9. 8 6mmol), 
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h «JjLf-;UT$ > 1. 8 3ml (13. 4mmol) ^lig-C5^WL 

IKS 1. 3 5g(4. 6 6mmol) W 71% 

H-NMR (CDC13) 5 1.98 (2H, quint), 2.76 (2H, t), 3.50 (2H, dt). 6.94(1H, 

br), 7. 36-7.50 (4H, m), 7.69 (2H, d), 7.89 (2H, d) 

Xg3 

N- [3- (3-7;^;7x-;l/) ^ntr/l/] -4-7^70X7;F 

N — [3 - (3 ->7/7i^) 7Dt°;i/| - 4 - ->yy ^<>x't $ K 

8 0 Omg (2. 7 6mmo 1 ) £J£{b7kfSt£ 3 OV^WlTS (W/V) ^77 

-;u8mi {Unx.. m&x—mmwuzo m^xm&x-Ti^e-T^i o%^m 

-?Z> (w/v) X-$J-)imfoZ 0ml CiiLtlST- Mf^L/Co 
®£ LT*# ^titzmW®}** V >? K-r •> /HftfM^I -> 'J 77 y 
5iltlll»D7h77 7^-i:ftU h 'J7;U7f-oim£0. I %^rf 
& (v/v) 7K<t7-fe h- h 'J ^©ig-g-^T^aiL. BW07 7?-> 3 >?' 

m& 13 0mg(0. 2 3 6 mmol) TO 8. 5% 
MS (ESI, m/z) 324 (MH+) 

H-NMR (DMS0-d6) 6 1.91 (2H, quint), 2.75 (2H, t), 3.34 (2H, dt). 7. 50-7. 
70 (4H, m), 7.89 (2H, d), 8.03 (2H, d), 8.79 (1H, t), 9.14 (2H, s), 9.27 
(4H, s), 9.40 (2H, s) 

mmm 1 4 5 

N- [ (2E) - 3- (3-7; ^7i-;W - 2 -7d^-7U] -4-75 

•JJ^yXTi K Zl MJ 77U^olft8?i£<7>S7j5c 

2 5 6 
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3 - [ ( 1 E) - 3 -7'a^E— 1 -7d^-;1/] ^ > >/— h U vKZ>£-/£ 

(3E) - 3- (3-->77 7i-^) 7? 'J >U®?2. 5 g ( 1 4 . 4 
mmol) £ttifSJim<hU 3- ( 3 -7'n^7°o fcf/U) K> h 'J ^O^-fiR 
i|s]#©^fp{^t^S^^#^o JRS 3. 0 4 g (1 3. 6 8mmo 1 ) 
9 5% 

XS2 

N- [ (2E) - 3- (3->7;7x-^) -2-7d^;H -4-->7V 
KyXTi Kffl^JSfc 

3 - [ (IE) -3 -7'u*- 1 -7d^^L/] K'sV— h 'J;U3. 6 5 g 
(16.4 4 mmo 1 ) ^tt}§6M*4tU N — [ 3 — (3-y777x^) 7 
Dt'/H -4 -y77<>X7; K©£JS£IPJ»©»ftfcl£^Mte^£»rt:o 
HXfi 3 . 0 2 g ( 1 0 . 5 2 mm o 1 ) iR33 6 4 % 
H-NMR (CDC13) <5 4.27 (1H, dd), 6.35 (1H, dt), 6.56 (1H, d), 7.16 (1H, 
br), 7. 37-7.59 (4H, m), 7.72 (2H, d), 7.96 (2H. d) 
Ig3 

N— [ (2E) —3 — (3—7 5 y7 7x^) - 2-7 p D^;H 4-7 5 ^ 
7^>X7;F — h U 7 oftftifi©^ 

N- [ (2E) — 3 — (3 -•>?/ 7i-;l/) -2-7d^;U] -4-i/T 
y<>X7; K7 8 Omg (2. 7 lmmo 1 ) [3- (3 

-7^7 7i-;l/) yah>] - 4 -7 ; ^ / OX7 i HWiPliCi 

JRS 3 3mg(0. 06mmol) lR$ 2. 2 % 
MS (ESI, m/z) 322 (MHO 

H-NMR (DMS0-d6) 5 4.15 (2H, t), 6.55 (1H, dt). 6.65 (1H, d), 7.58 (III. 

2 5 7 
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dd), 7.68 (1H, d), 7.79 (1H, d), 7.89 (IH, s), 7.92 (2H, d), 8.10 (2H, 
d). 9.10 (IH, t), 9.21 (211. s), 9.32 (4H, s), 9.41 (2H, s) 

mmm 1 4 6 

N— [2 - (5 -T $ : JJ - 2 -3- K7i;*-» xf;l/] — 4 —T i y J < 
Ml 

3-tKc7+->-4-3 - \ i: £MMWt(D&j& 

3 -t KD + ->^mSi?3 0. 0 g (2 1 7mmo 1 ) 2 0 0 ml 11® 

#U -^3t/*5 3. 0 g ( 3 2 6 mmo 1) £^&-Cl}\\x.tz 0 4 5tf 

1 5 mffltrnm. mm^mB^LTrntzmm.^ 1 %r*mmi- h >j ^ a?k« 

5 0 0 m 1 T : 2 0, tK5 0 0 m 1 T"2 HzfefrU 8 0 TCT«Eei*t4CfC, 

iR* 17. 2 g ( 6 5 . 2 mm o 1 ) i|3UP 3 0 % 
MS (FAB, m/z) 265 (MH+) 

H-NMR (DMS0-d6) 5 7.13 (IH, dd), 7.43 (IH, d), 7.80 (IH, d) 
112 

3 - t Kd+->- 4-3- F<> 1 /- HJ JUD&m 

3-h Kd + ^-4 -3- K2cM»2 2. 3 g (8 9. 7mmo 1) h 
7tKD77> 3 0 0 ml KigflPL DP^fxf;!/ 19. 7ml 

(2 0 6 mmolK h U $ > 2 8 . 7ml ( 2 0 6 mm o 1 ) £ 0 °C 

T'flnx.fCo 1 5 #fi#MgL fefifcLrt: h 'J xf-;ur $ vigBrtg^atSO U T 
7*/<7'J >^LT?#&ttfcT- t Ko7 7>fM3 OOmli:, fltM£0°C 

■fr> 4 5 0 ml tcgfWLlm* h 'J 7 /U* o > * > x ;U* >g? 1 7 . 4ml 
( 1 1 7 mm o 1 ) , £ U 5? > 2 1 . 8ml ( 2 6 9 mm o 1 ) £ 0 °CT*1mx.tz 0 

2 5 8 
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aj&fi&t LSfti:iotii l^^m^t^/co mt>ntzm%®&T ^ t kd 

77>:^7HK1 : 1) 1 8 0ml LfcfcOK I SSzKiMfc* MJ 

^ AtK&$c 9 0ml (90. 0 mm o 1 ) £Mt?inx.fco * 4 B$mim 

i a3E^b**-ciMti ifflkx-TJit&mibimt v%mim~,TmmLmvd 

JRS 9 . 2 9 g ( 3 7 . 9 mm o 1 ) » 4 2 % 
MS (FAB, m/z) 246 (MH+) 

H-NMR (CDC13) 6 5.63 (1H, br), 6.96 (1H, dd),7.23 (1H, d), 7.79 (1H, d) 
XH3 

3 - (2-7;/x h + -» — 4 — 3 — FX > N /— h 'J JKO^fifc 

3 - 1 Kn+y- 4-3 - KOV - h 'J ;H . 4 4 g (3 0. 4mmol)> 
N- t -7"f-;b- 2 —9 DDxf/l/*/l//<T- h 6 . 5 2g(3 6. 4 mm o 1 ) 
£ffi$6Bf#*fc U HdfcW 1 Oil 2 Rtflg 3 i ptno^m^i *»ft£tt* 

JR* 4 . 9 0 g ( 1 7 . 0 mm o 1 ) JR^ 5 6 % 
MS (ESI, m/z) 289 (MH+) 

H-NMR (DMS0-d6) <5 2.90 (2H, t), 4.06 (2H, t), 7.18 (1H, dd), 7.45 (1H, 
d), 7.99 (1H, d) 
1M 4 

N- [2- (5 -i/TJ - 2 -3- K7x7 *•» xf^] H->7^>X 
7; K©£fifc 3- (2-7; yjiK*^) - 4 - 3- h U ^ 8 0 0 
m g ( 2 . 4 7 mm o 1 ) . 4 - isT J&MMWi 4 3 6 m g ( 2 . 9 6 mm o 1 ) 

%iu-&mwtL. nnm 1 ©xn4 t^cD^mc^^M^ti^f^o 

2 5 9 



WO 98/31661 PCT/JP98/00176 

UXS 9 4 0 m g ( 2 . 2 5 mm o 1 ) W.m 9 1% 
MS (ESI, m/z) 418 (MH+) 

H-NMR (CDC13) <5 2. 90 (2H, t), 4.06 (2H, t), 7.18 (1H, dd). 7.45 (IH, d), 
7.99 (1H, d) 

xms 

N- [2 - (5 -T ^ 'J J - 2 -3 - K7x7 - 4 -7 S i^y^ 

N- [2- (5-^7/-2-3-K7xy*-» xfyl/] -4--/7/0 
X7;F 2 0 0mg (0. 4 8 mm o 1 ) Ztimmt U mMM 9 5 <DJM 5 

Jim 9 3 m g ( 0 . 1 4 mm o 1 ) W 2 9 % 
MS (ESI, m/z) 452 (MHO 

H-NMR (DMS0-d6) 6 3.74 (2H, dt), 4.33 (2H. t), 7.18 (1H, d), 7.41 (1H, 
s), 7.90 (2H, d), 8.03 (1H. d), 8.06 (2H, d), 8.96 (1H, t), 9l 10 (2H, 
br), 9.16 (2H, br), 9.33 (2H, br), 9.40 (2H, br), 

mmm 1 4 7 

3 _ [4 _ 7 ; - [ 2 - (4-7; VJ 7 )W<*<< )V) J^h* 

•>] 7i-;H - 2 a¥*yW. rh'J7Mnftii©^ 

N- [2- (5-7;y/-2-3-K7xy+y) x.f-jU] - 4 -7 ^ ! J J 
OXT i K ~ h 'J 7;M-ngfc$?l&5 0 mg ( 0. 0 7 4 mm o 1 ) £DMF 
0. 5mlC^U ^-t-7f^^*-^-n5mg (0. 16 
mmolK h'Jxf;l/7;>0. 0 5ml (0. 3 7 mm o 1 ) £ 0 o C-CU0x.s 

- MJ;U0. 8ml K?3ft?U ^f/l/- 2-7** ^ K77 t*2 7mg 

2 6 0 
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(0. 1 9mmo 1 ) . ffiW<3 W A 2 m g (0. 0 0 9 5 mmo 1 ) > r- U 
X (2 -> ;l/) ^X"7^>5. 8mg (0. OOlSmmol), h 

'J i > 0 . 06ml (0. 22 mm o 1 ) ^M"etox.fc 0 7 ;Un*y^ 

fflSn^ 9 0°CT-2 !R?lttiSU M^MJ±®*L/-Co m^ti/c 

3 Mfei&ikTkm 5 m 1 ^mSTJPX., 6 0 °CT? 3 0 5h 1 1 0 °C 

ui£$?£0. (v/v) TKiT-tr h- h V JWM&ifenrZfediL, 

&wm<D?vt ^By*m£$Lmtz>z.tK&<o. ^mit^wzmtzo urn a. 

6rag (0, 0 0 7 2 mmol) i&^9. 7% 
MS (FAB, m/z) 412 (MH+) 

H-NMR (DMS.0-d6) 5 3. 72 (2H, dt), 4.15 (2H, s, keto form), 4. 31(2H, t). 6 
.81 (1H, s, enol form), 7. 36-7. 48 (2H, m), 7.88 (2H, d), 8.04 (2H, d), 
8.33 (1H, d), 9.02 (1H, t), 9.07 (2H, m), 9.25 (4H, br), 9.40 (2H, br) 

mm 1 4 8 

N— [2- (5 -7; "J J- 2 -/ ^7i7+-» ^)V\ -A-TWJ^ 
111 

3 - t Ko + ->- 4 h 'J ;i/®^jdt 

3 - t Kp* 4 - y f^III 29. 8g (196mmol) h7 
h Fp7 7 > 4 5 0 m 1 IzmML. ?na^xf;H3. 1ml (4 5 0 
mmolK h'Jxf;l/7; >6 2. 7ml (4 5 0 mmo 1 ) £ 0 "CTiDX-Jto 
2 0#if*m £j&L/c r- 'JxW i yig^^MiJL. 7Vt-7^>'7'J 
>7'ixm ^tiizy- F5k Fo77>ig/S3 0 0 ml tca|j&£ 0 "CTiPPt/Co S 



2 6 1 
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fiT 2 B¥H«#SL »«£^«*UT»&nfcMtt£S>**"tf->5 0 0 ml 
\Zi&mLMfcb , )7J\'*v/ 9>XJl'*>WlZ Z. 8ml ( 2 7 4 mmol), 
h°'Jy>7 5ml (9 3 lramo 1) ^0 D CT'jJDX./c 0 1ST 1 8 B*IH«#fc, 

in i tp«©#K»f^fw j; omwm&ntio &s>titimiB®%T v ? t kd 

77>:^;-;Kl : D 3 3 0 ml lljgff L^t>©«C 1 i»t h U 
^A7KM 16 5ml ( 1 6 7 mm o 1 ) ^lST'Jnx./c 0 £ 4 B#PeS1» 

1 «®!gfb**TBItti: bftKxf;[/^iHiJ§j|i: L> 1 ©IS 1 <tH« 

2 0. 1 g ( 1 5 1 mm o 1 ) TO 7 7 % 

MS (FAB, m/z) 134 (MH+) 

H-NMR (CDC13) 6 2.30 (3H, s), 5.93 (1H, s), 7.08 (1H. s). 7.14 (1H, d), 
7.21 (1H, d) 

xm.2 

3 - t Kn+->- 4 -y h'J;H 3. 7 g ( 1 0 3 mmo 1 ) > 

N- t -7'f-yU- 2 -?DDXf;W;l//<7- h 2 2. 2 g ( 1 2 4 mmo I ) 
U 1 ©Ig 2 ROT 3 tflfltollfftc^aafls^ttfc 

iKM 6. 13g(34. 8mmol) JR¥ 34% 
MS (ESI, m/z) 261 (M+DMS0+H+) 

H-NMR (CDC13) 5 2.29 (3H, s), 3.14 (2H, t), 4.01 (2H, t). 7.03 (111. d). 
7.17 (1H, dd), 7.22 (1H, d) 

2 6 2 
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Ii3 

N- [2- (5-y7y-2->f^7x7 + y) - A-i/T J*< % sX 

7 I K©£j£ 3 - (2-7; J s- - 4 - >f;K>7 - h U >U 6 . 

I 3 g (34. 8 ram o 1 ) , 4-y77 ^.Ifi 6 . 1 4 g ( 4 1 . 8 
mmo 1 ) , ^nn^xf;l/3. 7ml (3 8. 3 mm o 1 ) ^%WMt U 
HJfetW 1 OH 4 il5l1i©^fP(C^0 «^#to 
JRS 13. 9 g ( 4 5 . 6 mm o 1 ) W > 1 0 0 % 
MS (FAB, m/z) 306 (MH+) 

H-NMR (CDC13) 6 2.28 (3H, s), 3.95 (2H, dd), 4.19 (2H, t), 7. 05 (1H, s), 
7.22 (2H, s), 7.76 (2H ( d), 7.88 (2H, d) 

ami 

N- [2- (5-7;^;-2-yWx/ + -» x.*>V\ -4-7;^7< 
>X7 5K r. h U 7^t1-d^^®^ 

N- [2- (5-^7;-2-^f;l/7xy + y) xf;b] -4-->7/<> 
X'7; K2. 0 0 g ( 6 . 5 5 mm o 1 ) ZftftWMt L> ilW 9 5 ©Xfi 5 

iRfi 9 14mg(l. 6 1mmol) TO 25% 
MS (ESI, m/z) 340 (MH+) 

H-NMR (DMS0-d6) 8 2.23 (3H, s), 3.73 (2H, d), 4.26(2H, t), 7.36(1H, d), 
7.37 (1H, s), 7.41 (1H, d), 7.90 (2H, d). 8.05 (2H, d), 8.93 (2H, br), 
9.02 (1H, br), 9.11 (2H, br), 9.24 (2H, br), 9.41 (2H, br), 

mmm 1 4 9 

N- [5-7 5 5V -2 - [2- (2-7U^) -2-**Vxf;l/] 7x/ + 
ill 

2 6 3 
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N— [2- (5-i/7;-2~7D^f/l'7i;+-» JL^/U] -4-->ry 

N- [2- (5-->7;-2->f^7i>/+'» xf-yu] -4-->7M> 
X7; Kl 2. 0 g ( 3 9 . 3 mm o 1 ) £rE^fki*f}t 2 0 0 ml K&jffU N 
-yotX^ ->W ; K7. 00g(39. 3 mmo 1 ) . T7W V7*fD- K 
U;U7 0 Omg (4. 2 6 mm o 1 ) Ztotto 1 0 0 tT 3 B ffil«#8L N 
-7"otX^->>^; Kl 6. 8g(94. 4 mm o 1 ) . T*Af V^foz h 
'J ;U2 . 1 g . ( 1 2 . 8 mm o 1 ) SKflD* 2 B IHHWWtc »x^;u£}fi 

iRS 1 1 . ' 9 6 g ( 3 1 . 2mmol) JR$ 7 9 % 
MS (FAB, m/z) 384 (MH+) 

H-NMR (CDC13) <5 4.00 (2H, dd), 4.30 (2H, t), 4.55 (2H, s), 7. 14(1H. d), 

7.26 (1H, dd), 7.42 (1H, d), 7.72 (2H, d), 7.82 (2H, d) 

M2 

N— [S-75^/-2 - [2- (2-7U/I/) - 2 -t+Vif^l 7x7 + 
•>] xf;b- f-7; : J/<yXT ; K — h U 7;M-nft8rtS©£-J$; 

rh7+X h 'J 7 i^WX7-f >/n°7^7A2 3 Omg(0. 2 Ommo I ) „ 
S»8 5mg (1. 3 Ommo 1) KT^^IBSRT, 7-teh-MJ-rt' 
5m K 2-7D^Md'J Ffl. 2ml (2. Ommo 1) ^fcfcOl^ 
h'j;l/5m 1 0&jS?L7tN- [2- ( 5 - i/T/ - 2 -7*Dt> ^;U7 
x y + -» xf/l/] - 4 -->7>"<>X'7 $ K3 8 3mg (1. 0 mm o 1 ) £ 

2 6 4 
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IRS 6. 6mg (0. OlOmmol) U5U£ i. Q% 
MS (ESI, m/z) 434 (MH+) 

H-NMR (DMS0-d6) 6 3.58 (2H. dd), 4.19 (2H, t), 4.28 (2H, s), 6.68 (1H, 

dd), 7.38-7.41 (1H, m), 7.42 (1H, d), 7.43 (1H, s), 7.48 (1H, dd), 7.88 
(2H, d), 7.96 (2H, d), 7.99-8.05 (1H, m), 8.80 (1H, t), 9.13 (2H. br),9. 
28 (4H, br), 9.41 (2H, br) 
keto form 100% 

mm 1 5 0 

3 - [ (2S) -2-7;/-3 - [4 - ( 4 - \£* U 5?;M-*-» 

3- [ (2S) - 2-7 5^-3 - [4- [1- (<y'JJlsjr*istlJl/7t—jl/) 

1 

4 - t Ko^-->h°^'j ^ >- l -^yi/^yS^y^^o^ 

4- hF'n + yhXiJyy2 5. Og (247mmol) ^^dd^> 
8 0 0mli:«»U 0tT^MX>^l//j-+->^D'J K3 8ml (2 6 6 
mm o 1 ) . h U ^)V7 ;>7 5ml ( 5 3 8 mm o 1 ) %ti\Z.tz.'^ ^W>X' 

1 5 mmmwuio wuv/ 9 >%M&femt ufti^^x®n«ii 

JR* 4 4 . 6 g ( 2 0 3 mm o 1 ) M 8 2 % 
I*£2 

(2S) -2 - (t -7'h + ->/7^*'-;U7i /) - 3- (4-tFD + y7x 

L-^o->W ^;l/^Xx;MI^J£ 1 5. 2g(65. 6ramo!)^^D 

2 6 5 
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d / ^ > 2 0 0 ml IzmML, MT h 'J xf ;l/7 > > 2 0 m 1 (143 
mmol)^ y-t-7'f^yy3-t^-M 3. 1 g (6 0. Ommol) 4 
y7DD^>50tnl Ltz h<D*M^ 1 5 KSfaW* Ltz 0 i/tuu/ 

z. (d h <Dimm-f z^ttK ik<D%jfcizm i 

iRft 1 9 . 2 g ( 6 5 . 2 mm o 1 ) JR$ 9 9 % 
XfI3 

(2S) - 3- [4 - [1- (Oi?JU*Jri/t)Jls#— )V) - 4 - D ViV* 
^->] 7i-;W -2- (t-yh+->*M:-;i/7i;) fu \£^ym/f-)i 

4-t KP + ->hXiJ-;>-l-^M'y|!'<>y7l/l 8. 9g (8 6. 2 
mmo 1) . (2S) -2- (t - ^ h + ^M:-/l/7; / ) - 3- (4-t 
F'D^yTx-^) 7 p Dh , t>t/f^2 5. 4g(86. 2mmolK h U 
7z-/l'7tX7-f>2?. lg(103. 4mmol) ^fh7tFo77> 
5 0 0 ml i:Mb77*^*M>i^xf ;l/3 7. 5g(86. 2mmol) 

^m&x-m^ i 5Btp H i»b^ 0 p^if-;^tttti^<tb, m&#ji©x*§ 
•7 ^ --mat bm&<t&<®)Z:mi 0 

i&fi 3 2. 1 g ( 6 2 . 6 mm o 1 ) W 7 3 % 

H-NMR (CDC13) 5 1.42 (9H. s), 1.70-1.84 (2H, m), 1. 86-2. 00(2H, m), 2.91 
-3.10 (2H, m), 3.38-3.53 (2H, m), 3.70 (3H, s), 3.71-3.82 (2H, m). 4.40- 
4.44 (1H, m) 4.45-4.60 (1H, m), 4. 93-5. 00 (1H, m), 5.18 (2H, s), 6.92 
(2H, d), 7.02 (2H, d), 7.13-7.21 (5H, m) 
Xfi4 

4 - [4 - [ (2 S) - 2 - ( t ;/) - 3 - t Ko* 

2 6 6 
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(2S) - 3- [4 - [1- (f^y'JA/lr^siitotf—iV) -4-t°^y>?;b 

*4->] 7i-;H - 2- (t-7h+^*M:-;i/7i;) 7ot't>^f 
/HO. 4g(2 0. 3mmo 1 ) £-rb7 t Kd7^>3 0 m 1 > J 9/-Jls 

3 0 m 1 JCjgjBU 0 °C T'Tk^'ft t^f t h 'J 2 . 4 4g(64. 5 
mmo 1) £*JD;t, ifiCMUl 5NFriSm OlCCS^M*-)^ h 
'J^AO. 8 2g (2 1. 7 mmo 1) £210*.. ia:Ibrii:2B$WL 

/Co s*^u£M&&£ u i (Dxm i tTO^m^mciomss! 

9. 4 5g(19. 5mmol) W 96% 
H-NMR (CDC13) 6 1.44 (9H, s), 1.68-1. 82 (2H, m), 1. 84-1. 98(2H, m), 2.78 
(2H, d), 3.29-3. 95 (7H, m), 4.40-4.44 (1H, m), 5.14 (2H, s), 6.92 (2H, 
d), 7. 12 (2H, d), 7.28-7.40 (5H, m) 
Ig5 

4 - [4 - [ (2S) - 3-*oo-2 - (t-yh + ->*M-^7;y) f 
4 - [4 - [ (2 S) - 2 - -3-kKn 

^^yotvu] 7x;*'>] e^y 1 -*;u**v»^vi>;u5. 5g 

(11. 3mmol) *^^DD^^>6 0mli:§l?U 0 °CT* h D x.=f-)V7 
< >3. 2ml (2 2. 6 mmo I) , > 9 p U Kl. 9 5 g 

(17. 0 mm o 1 ) £Jnx.fc 0 4 H#R3»m> ? o o ^ 9 y^tHmmt U 

1 (DXm 1 ilsl^om^fPtCct «9^-,T^SU?lil^^^#/Co ob 

X%^>titzB^^ : J/ f;l/*;l/A7 $ Kl 2 0m IKigJffU 'JffA^n'j 

K 2 . 57g(60. 6mmol) £JO;t. 5 0 °CT- 1 5 mMf&W btz a BfcSfeJ- 
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IRS 2 . 6 0 g ( 5 . 1 6 mm o 1 ) TO 4 5% 

H-NMR (CDC13) 6 1.44 (9H, s), 1.63-1.82 (2H, m). 1. 83-2.00(211, m). 2.91 

-3.10 (2H, m), 2.83 (2H, d), 3. 40-3.54 (3H, m). 3.57-3.63 (1H, m), 3.66- 

3.80 (3H, m), 4.40-4.52 (1H, m), 5.14 (2H, s), 6.92 (2H, d), 7.16 (2H, 

d), 7.13-7.21 (5H, i) 

M6 

3- [ (2S) - 3- [4- [1- (<> if J] -4-tX>J 
yM+->] 7i-^j -2 - ( t -7h*->77 jUtf-jUTl 7) 7°n^->] 

4 - [4 - [ (2 S) - 3 -?cm- 2- (t -7' h + ->^;^'-^7;/) 
yot';!/] 7iy + y] f-^y s?>- l -*;u.i?>*'<>^->U6. 4g 
(12. 7mmol) ^y7fMM7; F7 0mli:iS?U 3-->7/"7 
x7-^2. 2 7 g (19. lmraol), «J ^ A 3 . 5 1 g (2 5. 4 

mmo i) 7 otfi sm$uwLtz 0 mm^j^mtammt U n 

ilXfi 5. 0g(8. 54mmol) m 67% 

H-NMR (CDC 13) <5 1.44 (9H, s), 1. 66-1.83 (2H, m), 1. 84-2. 00(2H, m), 2.50 
-2.60 (1H, m), 2.82-2.93 (1H, in), 3.40-3. 53 (3H, m), 3.58-3.63 (1H, m), 

3.65-3.80 (3H, m), 4.40-4.53 (1H, m), 5.14 (2H, s) 6.92 (2H, d), 7.16 
(2H, d), 7.13-7.21 (511, m) 
IH 7 
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3 - [ (2 S) - 2 -7; J- 3 - [4 - (4 - t°^U ^/M-*» 7x-;H 

3 - C(2S) - 2-7;;-3 - [4- [1- i? 

-4 -b'X'J s?;M-4->] 7x-;i/] 7*otf+->] ^>X7;y> z:HJ-7n/ 

3-[(2S)-3-[4-Ci - (^>5>;i^*i/#/M-*— >W -4-tf^ 
U>?;M-*->] 7x-yH - 2- (t-7h+^^-^T;y) ^nf^y] 
h U yl/ 1 0 mg ( 0 . 0 1 7 1 mm o 1 ) **Sffc#*£ 3 0 % 

-g-W-TS (W/V) x^y-;l/5mim M"C2 4B#F^^U/c 0 Sro^T 
gfi-CT>*— T*3 0%^irZ> (W/V) x*/-;Wg»U OmlMl 

ttm&%w. fix ffr&iefiffl t-$z> m&wm.w ^07^77^-i^L 

h'j7Mofti^0. l%^m-f% (v/v) TKiT-tr hx h yvKD«£*Mt 

3 - [ (2 S) - 2-7; J -I - [4 - (4 - t'^'J ^U*^) 7x-;H 

7d#+^]OX'7;?> £F'j7/l/tDftiiS: 

IRS 2. 2mg(0. 0 0 3 1 mm o 1 ) W 18. 1 % 

MS (FAB, m/z) 369 (MH+) 

H-NMR (DMS0-d6) <5 1.65-1.85 (2H, m), 2.00-2.10 (2H, m), 2. 82-3. 60(6H, 
in), 3.60-3.90 (1H, m). 3.93-4.01 (1H, m). 4.10-4.20 (1H, m), 4.58-4.62 

(1H, m), 6.75 (2H, d), 6.98 (2H, d), 7.20-7.60 (4H, m), 8. 10(3H, br). 
8.55 (2H, br), 9.08 (2H, br), 9.30 (2H, br)3- [ (2S) -1-TiJ- 

3- [4- [1- (<>v;kt*->#A'*'-;U) - 4 - fc'^'J i?Jl<**-->] 7*. 

JlXi 3. 2mg(0. 0 0 4 3 8 mm o 1 ) M 2 5. 6 % 

2 6 9 
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MS (ESI, m/z) 503 (MH+) 

H-NMR (DMSO-d6) <5 1.42-1.61 (2H, m), 1.83-1. 97(2H, m), 2. 89-2. 99(2H, m), 

3. 20-3.62 (3H, m), 3. 65-3.89 (2H, m). 3. 95-4. 05(1H, m), 4. 11-4. 20( IH, m), 

4.50-4.60 (1H. m), 5.08 (2H, s), 6.98 (2H, d), 7.20 (2H, d), 7.30-7.60 

(9H, m), 8.10 (3H, br), 9.05 (2H. br), 9.35 (2H, br) 

mmm 1 5 1 

3 - [ (2 R) -2 -Tl J- 3 - [4 - (4 -fc'^y ViV***/) 7x-/l/] 

3 - [ (2R) - 2 -y ~ v - 3 - [4 - [1- 

3- [ (2R) - 3- [4- [l- (<>^;i/^*->#;i/--K-;u) -4-h°^ 
«J^;M-*->] 7i-;b] - 2- (t-7h+^MC-^7;;) ■/otf+v'] 
^ >V*- h U ;U 39. 4mg(0. 0 6 5 7 mm o 1 ) &i&lt7m$: 

3 0%^m-fZ (W/V) x*y-;H 0ml £2J0;L. Sffl"C2 4«!t^t/Co 

ii^ist'7>€-r^i 0%-g-w-rs (w/v) x.^y-jummi omii: 

ttU h U7;ktnBW*0. 1%^?Z> (v/v) TKtT-b h- h U^OS 

^•^T-fgas u aw^©? 7 * •> 3 - <trc «fc <ommt&fo* 

3-[(2R)-2-7i/-3-[4 - J> -» 7i-^] 

IRS 2. 4mg(0. 0 0 3 3 8 mm o 1 ) HX^ 5. 05% 
MS (ESI, m/z) 369 (MHO 

2 7 0 
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H-NMR (DMS0-d6) 6 1.65-1.82 (2H, m), 1.95-2.11 (2H, m). 2.61-2.85 (2H, 
m). 3.02-4.10 (7H. m), 4. 52-4.64 (1H, m). 6.70 (2H, d), 7.02 (2H, d). 
7. 20-7.35 (5H, m), 7.28-7. 48 (3H. m), 7.55 (1H, t), 8.37 (3H, br), 9.22 
(2H, d), 9.32 (2H, br), 9.47 (2H, br) 

3- C (2R) - 2-7W-3 - [4- [1- (<> Vfrtti/i] totf—iV) 

1RM 3. 2mg(0. 0 0 4 3 8 mm ol) W 5. 53% 
MS (ESI, m/z) 503 (MH+) 

H-NMR (DMS0-d6) 6 1.47-1.61 (2H, m), 1.85-1. 96 (2H, m), 2.90-3.01 (2H. 
m), 3.20-3.35 (2H, m), 3. 67-3. 87 (2H, m), 3. 95-4. 05 (1H, m), 4.12-4.18 
(lH f m), 5.08 (2H, s), 6.95 (2H, d), 7.20 (2H, d), 7. 30-7. 45 (8H, m), 7. 
57 (1H, t), 8.21 (3H, br). 9.18 (2H, br), 9.31 (2H, br) 

mmm 1 5 2 

3 _ [ (2 S) - 2 - *-)VTi J) - 3 - [4 - (4 -t°^U 

3- [ (2S) -2- (i^VX^t-^T;;) -3- [4- (^^>x;U 

3 _ [ ( 2 s) - 3 - [4 - [1 - (Ky-y>l**yJjJltf-)l') -4-tMU 
y;l>**y) 7i-;H - 2- (x^yx;l/7t-^7;;) 7d^*->] O 

3 _ [ (2S) - 3- [4 - [1- (KyyjlJt^-yfifrK—JV) 
ijyM+y] 7i-^] -2 - (t-7> + ->*M'-^7;;) 

2 7 1 



WO 98/31661 PCT/JP98/00176 

KyV— h'J^ m.W0&2 5mg (0. 0 4 7 9mmol) , h'Jxf;l/7i> 
72. 6mg (0. 735 mmol) £DMF 5ml IC»#U ISTi^^ 
o U K 2 1 . 3 m g ( 0 . 1 6 6 mm o 1 ) £flllX./c&. giST'**& 

owa^^o mc^t^» 1 5 o tmm&mft^^^Mt^&mzo 

3 - C (2 S) - 2- (x^>X^7t-^7;;) -3 - [4- (4-t°^U 
iSjl/jr^y) 7x-;b] 7o^y] K>X7;y> ~ h 'J 7;M-nffi:$i£ : 

iRJ: 4. 8mg ( 0 . 0 0 6 9 7 mmol) HX$ 14. 6% 

MS (ESI, m/z) 461 (MHO 

H-NMR (DMS0-d6) 6 0.93 (3H, t), 1.68-1. 82 (2H, m), 1.98-2.18 (2H, m), 2 
.58 (2H, q), 2. 62-3. 02 (2H, m), 3. 02-3. 50 (5H, m), 4.00 (2H, d), 4.55-4. 
62 (1H. m), 6.97 (2H, d), 7.22 (2H, d), 7.27-7. 60 (4H, m), 8.21(1H, br), 
8.35 (2H, br), 9.10 (2H, br), 9.38 (2H. br) 3 - [ (2S) -2 - {^9 V 
*—JVT i J) - 3- [4- <jx.$ yXJU?*— Jls**'» 7i-iH 7" 

JRS 1. 6mg ( 0. 0 0 2 7 4 mmol) 5. 9% 

MS (ESI, m/z) 470 (MH+) 

H-NMR (DMS0-d6) <5 0.88 (3H, t), 1.38 (3H, t), 2.52-3.10 (4H, m), 3.46 
(2H, q), 3.78-3.86 (1H, m), 4.15 (2H, t), 7.27 (2H, d), 7. 30-7. 40(2H, m), 
7.43 (2H, d), 7. 46-7. 58 (2H, m), 7.43 (2H, d), 7.46-7.58 (2H, m), 8.95 
(2H, br), 9.32 (2H, br) 

3- [(2S) - 3- [4- [1- {Ky'J^Hr^i/ti)^-^) 
'J)\yiC^r : A 7 ~2~ (i 9 y7.JUl * —)\/T \ J ) 7°D^ + ->] O 

XTiV>y V U -7 JVJtu&m. : iRfi 2. 8mg(0. 00395 mm ol) 
W$ 8. 14% 
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MS (ESI, m/z) 595 (MH+) 

H-NMR (DMSO-d6) 6 0.93 (3H. t), 1.47-1.61 (2H, m), 1.85-1.96 (2H, m), 2. 
90-3.01 (2H, m), 3.20-3.35 (2H, m). 3.67-3.87 (2H, m), 3. 95-4.05 (HI, m) 
, 4.12-4.18 (1H, m), 5.08 (2H, s). 6.95 (2H, d), 7.20 (2H, d), 7.30-7.45 
(8H, m), 7.57 (1H, t), 8.21 (3H, br). 9.18 (2H, br), 9.31 (2H, br) 

mmm 1 5 3 

3- [ (2S) - 2- (7 , ^>7;l/7t-^7W) - 3- [4- ( 4 - t° ^ 'J 

3- C (2S) - 2- (yf^KJU? *-JlTi 7) - 3- [4- {-7?y7.)V 

3-[(2S)-3-[4-[l - (Ov;u^-+->^;u*— )V) 

•^;u^+->] 7i-;H - 2- (y^>x;l/7t-^7iy) 7D-f+y] ^> 

3 - [ (2 S) - 3 - [4 - [ 1 - (<y t JiV**-*sili\rii—AS) -4-h 0 ^ 
"J > 5 ;Upj"+->] 7x-/l'] - 2- ( t -7' h^^Utf-^T ^ 7) 7°D^^-> 
] Kyv"jr.f> igi!2 5mg (0. 0 4 7 9 mmo 1 ) . hUiW; 
>7 2. 6mg ( 0. 7 3 5 mmo 1) ^DMF 5m 1 CiliU 1ST'77> 
n U K 2 0 . Omg (0. 128mmol) £*Px.fc&> i^t'H 

(^TH^Jl 5 0 irl^lliO^fP^m^M'ft^^f^o 

3- [ (2S) - 2- (7* >X^7t-^7i 7) - 3- [4- (4-t°^'J 

iRfi: 2. Omg (0. 00279 mm ol) W 5. 8 0% 

2 7 3 
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MS (ESI, m/z) 489 (MH+) 

H-NMR (DMSO-d6) 6 0.82 (3H, t), 1.08-1.42 (4H, m), 1.70-1.84 (2H. m), 1 
.95-2.13 (2H, m). 2.58 (2H, t), 2.60-3.10 (2H, m), 3. 20-3. 58 (4H, m), 3. 
62-3.82 (1H, m), 3.92-4.10 (2H. m), 4.56-4.65 (1H, m), 5.08 (2H. s). 6.9 

2 (2H, d), 7.24 (2H, d), 7.30-7.58 (4H, m), 8.10 (1H, m), 8.26 (2H, br). 
9.05 (2H, br), 9.26 (2H, br) 

3 - [ (2 S) - 2 - (7? >XJU7 *^.Jl7 i J) - 3 - [4 - (7* >X;U 

iRi 2 . 9 m g ( 0 . 0 0 4 5 3 mm o 1 ) » 9 . 5 4 % 
MS (ESI, m/z) 526 (MH+) 

H-NMR (DMS0-d6) 6 0.76 (3H, t), 0.92 (3H, t), 1.10-1.82 (10H, m), 2.52- 
2.70 (4H, m), 2.71-3.10 (2H, m), 3.42-3.58 (2H, m), 3.76-3.88 ( 1H, m), 4 
.00-4.18 (2H, m), 7.20-7.60 (8H, m), 8.92 (2H, br), 9.28 (2H, br) 
3-[(2S)-3-[4-[l - ^y'J)Viir^riyiJ)V^~)V) -4-t°^U 
•^;l/7t-^->] 7 - 2- (7* >x;l/7 *^;UT = J ) ^D^y] O 

X'7;^'> h U 7;1/tto^J^ : IRM 2. 8mg( 0. 0 0 3 8 0 mm ol 
) 8. 0 0% 

MS (ESI, m/z) 623 (MH+) 

H-NMR (DMS0-d6) 6 0.93 (3H, t), 1. 25-1. 98 (4H, m), 2.58 (2H, t), 2.62-3 
.00 (2H, m), 3.62-3.80 (3H, m), 3.95-4.12 (2H, m), 4.28-4. 32 (2H, m). 4. 
48-4.60 (1H, m), 5.08 (2H, s), 6.92 (2H, d), 7.22 (2H, d), 7.30-7.46 (8H 
, m), 7. 52-7.58 (1H, m), 8.97 (2H, br), 9.29 (2H, br) 

mmm 1 5 4 

3 - [ (2 S) - 2 - (^>-if>X/!/7 t-;l/7;/) - 3 - [4 - ( 4 - 

W)VJr* : s) 7 ±—Jl] yp^+y] ^yX'7;y> ~ h 'J 7 ^oft-gftig 

2 7 4 



WO 98/31661 PCT/JP98/00176 

3 - C(2S) - 3- [4 - [1- (^>yM+y^;l/.f-^) - 4 -fc'^y 
7i^;l/] -2 - (^>-tfyX;l/7t-^7; ;) 7o^y] ^ 

3 - [ (2 S) - 3- [4 - [1- (^>$>;U**->#;U#— >l>) - 4 - 
U 5?;l/3i-+->] 7x-il/] - 2- (t-yh + ->^M^7;/) 7*nf.+ y 
] > •/.=. h ij ;p ^gflg 2 5 m g ( 0 . 0 4 7 9 mm o 1 K h "J ^ 
>7 2. 6mg (0. 7 3 5 mmo 1) £DMF 5mli:»U Sfit7?> 
d y K2 0. Omg (0. 1 1 3mm o 1) ^*0x.^> ^ST'I* 
&*f#l^o U ggjfcffl 1 ©II 1 iKI#©#«lft^iC 

j:»)iAt«8iit*»fco Mt^T»^j 1 5 o tmmvmttzm^mmit&mz&fco 

3 - [ (2 S) - 2 - (<y-VyxJl<7 *—JlT 5 /) -3 - [4 - (4 -t°^ 

IR* 3. 7mg ( 0. 0 0 5 0 2 mmol) iR$ 10. b% 
MS (ESI, m/z) 509 (MH+) 

H-NMR (DMS0-d6) 6 1.76-1.90 (2H, m), 2.0.3-2.17 (2H, m), 2.62 (1H, dd). 
2.83 (1H, dd), 3.00-3.39 (4H, m), 3.58-3. 64 (1H, m), 3.94 (2H, d), 4.52- 
4.64 (1H, m), 6.79 (2H, d), 7.01 (2H, d), 7.08-7.56 (7H, m), 7.64-7.70 ( 
2H, m), 8.12 (1H, d), 9.14 (2H, br), 9.33 (2H. br), . 9. 38 (2H, br) 
3 - [ (2 S) -3 - [4 - [1 - (KyVjlirZ-i/iDlX-fr) -4-h°^'J 
iSjUjrlr's] 7x— ;U] - 2- 7. J\>7 *— )\/7 \ J) 7°0#4=-*>] ^ 

yXTi'Jy hU7;i/tDft»<l: 

JR4 2. 8mg ( 0. 0 0 3 7 0 mmol) 7. 7 9% 

2 7 5 
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MS (ESI, m/z) 643 (MH+) 

H-NMR (DMSO-d6) 6 1.42-1.60 (2H, m), 1:86-1.97 (2H, m), 2.68 (1H, dd), 
2.80 (111, dd), 3.20-3.58 (2H, m), 3. 58-3.64 ( 1H, m), 3.64-3.80 (2H, m), 
3.94 (2H, d), 4.40-4.53 (1H, m), 5.06 (2H, s), 6.76 (2H, d), 6.96 (2H, d 
), 7.10-7.24 (2H, m), 7.32-7.54 (10H, m), 7.62-7. 70 (2H, m), 8.08 (1H, d 
), 8.94 (2H, br), 9.26 (2H, br) 

mmm 1 5 5 

3- [ (2S) -2- (2 U>Z.JU7*—J\sTi J) -3- [4- (4 

3 - [ (2 S) - 2 - (7? y*jl7 *—}UT i J) - 3 - (4 - t Kp+->7 

3 - [ (2S) - 3- [4 - [1- <s<yj)l**-i'ij)\>X—)ld 

>?;Upf4-->] 7i^;l/] - 2- (2 —1-7 9 IsyXJU? *-JUT i J) -fu-ft* 

•>] OXT ^ i/ > h'J7 )\/Jr u%m&<D%f& 

3 - [ (2S) - 3- [4 - [1- (.'<>i>JU**i'ft)l'#— ;U) -4-h°^ 
'JyWy] 7x^] -2 - (t -yh + ->^7^-K-;UT$ 7) 7*o^-> 
] Ky/— h ij ;l/ iS6fcig2 5mg ( 0. 0 4 79mmolK hD.xf-vU7S 
>7 2. 6mg ( 0. 7 3 5 mmo 1 ) *DMF 5m 1 i:8»U Ifit 2 - t 
7^U>XM-;^o'J K2 0. Omg ( 0. 0 8 8 2 mmo-1 ) £1]QlLtz'& 
, MT*lfc«#L;fc. RSfci*-rt>*ttffl8«S£U ^SSPJ 1 ©IS 1 £IU1§£> 
*(*J»f^»Cj;»J»*aaiS*»feo *&>T2iffi0!l 1 5 0 <tPfl&0«ffc£m^jHfl; 

3- [ (2S) -2- (2-^-7^lx>x;U7*— -»l/T^ - 3 - [4- (4 
-tr^l) i^M-*->) 7dI+/] ^>X7;y> -h'J7Atn 

2 7 6 
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$m 5 . 5 m g ( 0 . 0 0 6 9 9 mm o 1 ) JR$ 14. 1% 
MS (ESI, m/z) 559 (MH+) 

H-NMR (DMS0-d6) 6 1.70-1.91 (2H, m), 2.00-2.12 (2H, m). 2.62 (1H. dd), 
2.82 (1H, dd), 2.94-3.24 (4H, m), 3.64-3.76 (1H, ■), 3.95 (2H, d), 4.38- 
4.48 (1H, m), 6.65 (2H, d), 6.97 (2H, d), 6.92-7.04 (1H, m), 7.10-7.55 ( 
5H, m), 7.60-7.70 (3H, m). 7.82 (1H, d), 7.92 (1H, d), 8.08 (1H, d), 8.2 

2 (1H, d), 8.31 (1H, s), 9.17 (2H, br), 9.29 (2H, br), 9.34 (2H, br) 

3 - [ (2 S) - 2 - (y^>x;l/7t-^7;;) - 3 - (4 - t Ko+->7 
x^-ZU) 7°Dtf+^] K>X7i i?> h 'J 7;l/tnSSfe : 

iRfi 2. lmg ( 0 . 0 0 3 5 6 mmol) « 7. 5 2% 
MS (ESI, m/z) 476 (lffl+j 

H-NMR (DMS0-d6) <5 2.58 (1H, dd), 2.76 (1H. dd), 3.60-3.70 (1H, m), 3.86 
(2H, d), 6.49 (2H, d), 6.84 (2H, d), 6. 94-7.02 (1H, m), 7.08 (1H, s), 7 

.29 (1H, d), 7.37 (1H, dd), 7.60-8. 00 (8H, m), 8.08 (1H, d), 8.14 (1H, d 

), 8.94 (2H, br), 9.13 (1H, s), 9.20 (2H, br) 3 - [ (2 S) - 3 - [4 - 
[ l - (^>-;^**->77/Wi'-;U) - 4 -b°^'J y;M-*->] 7x-;i] - 2 

- (2-t7^1/>X^7*-;l/7i;) -7°nd?+->] OXTi v> HJ "7 

JR* 2. 7mg(0. 00335 mm ol) WM 14. 1% 
MS (ESI, m/z) 693 (MH+) 

H-NMR (DMS0-d6) 6 1.40-1.58 (2H. m), 1.78-1. 92 (2H, m), 2.60 (1H, dd), 
2.80 (1H, dd), 3. 20-3.40 (2H, m), 3.62-3.86 (3H, m), 3.95 (2H, d), 4.25- 
4.38 (1H, ■), 5.07 (2H. s), 6.60 (2H, d), 6.93 (2H, d), 7.04-7. 08 (1H, n 
). 7.14-7.18 (1H. n), 7.28-7.40 (9H, m), 7.58-7.64 (3H, m), 7.91 (1H. d) 
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, 7.94 (1H, d), 8.05 (1H, d), 8.16 (1H, d), 8.30 (1H, s). 8.90 (2H, br), 
9.21 (2H. br) 

mmm 1 5 7 

3 - [ (2 R) - 2 - (i* yX)l? *-JUT i y) - 3 - [4 - (4 -exy 
3 - [ (2S) - 3- [4 - [1- (<>^;k**->*7/!/tf— -4-t*^ 

u'sj/ujmf-s/] 7x^] -2 - (t-y^->*M:-/i/7;;) 7"d^-> 

]<>y^hU^ MJ7;M-oft»tSl lmg (0. 0 1 83mm o 1Kb 
ij jcf-;UT ^ > 7 2 . 6mg (0. T3 5mmol) ^DMF5mli:i§iU 
;I/^D 'J Kl 0. Omg (0. 1 6 6mmo 1) £2inx.fc 
fife, gST'^^Lfco iixf ^iiHffli If fti:^^THL«i1*I 
8E*#fco tttvTSSttflill 5 0 tK«©HMt*ft^aiMb^«»*»A:o 
IRS 1 . 7 6 m g ( 0 . .0 0 2 5 6 mm o 1 ) 14. 0 % 

MS (BSI, m/z) 461 (MH+) 

H-NMR (DMS0-d6) . <5 0.94 (3H, t), 1. 68-1. 83 (2H, m), 2.00-2.16 (2H, m), 2 
.58 (2H, q), 2.70 (1H, dd), 2.95 (1H, dd), 2.98-3.38 (4H, m), 3.68-3.81 
(1H, in), 4.01-4.04 (2H, m), 4.58-4.61 (1H, m), 6.95 (2H, m), 7.25 (2H, m 
), 7.40-7.60 (4H, m), 8.42 (2H, br), 8.90 (2H. br), 9.11 (2H, br) 

mmm 1 5 7 

3 - [ (2R) -2- (><>-br>X/U7*-;b7$ /) -3 - [4 - (4 -tf^ 

3 - [ (2S) - 3- [4 - [1- (a:>^;M-+->^^— /U) - 4 - f ^ 
'J^/M'+v'] 7x-*] - 2- (t-7"h^y^M'-;l/7;;) 7°OTf?+i/ 
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]K>V—h , )J\y h 'J 7MP|ii£l 1 mg (0. 0 1 8 3 mm o 1 ) . t° 
<J^>4. 3mg (0. 1 0 mm o 1 ) £DMF 2 . 5mli:i»U liSt'^ 
>-tr >X/U+— JUtu 'J K4. 3mg ( 0. 0 2 4 5 mmo 1) ^-flO^/c^ ^ 

&x^mmwLtz 0 mm^j^tkmmmt u sum i oxm 1 i^-ow 

J|Xfi 1 . 5 8 m g ( 0 . 0 0 2 1 4 m m o 1 ) Mm 11.7% 
MS (ESI, m/z) 509 (MH+) 

H-NMR (DMS0-d6) 6 1.56-1.71 (2H, m), 1.84-2.01 (2H. m), 2.69-2.96 (3H ( 
mV 3.19-3.28 (2H, m), 3.42-3. 57 (1H, m), 3.71-3.81 (1H, m), 3.94-4.02 ( 
1H, m), 4.04-4.18 (1H, m), 4.26-4.41 (1H, m), 6.86 (2H, d), 7.13 (2H, d) 
, 7.28-7.81 (9H. m), 8.12 (1H, d), 8.14 (2H, br), 9.01 (2H, br), 9.29 (2 
H, br) 

mmm 1 5 8 

3 - c (2 s) - 2 - (o-eyxji? t-frr 1 y) - 3 - [4 - (1 -r-tr 

Ih'J 7 )V*uWW&®&i& 3 - [ (2 S) - 2 - (s<y-V>XJl7*^Jl 
TiJ) - 3- [4- (4 -tMU V)\/**ri') 7 7°D^+->] OX 

Tiity ~ h U 7;M-ng^i&2 Omg ( 0. 0 2 7 1 mm o 1 ) , b 'J ■^-•f" 
;l/7 $ y 2 1 8 m g ( 2 . 15mmol)^y-;l/5ml U 
.r^;U7-fel^ b^$?i£l 0. Omg ( 0. 0 8 0 9 mmol) *Jo^fc 

^/btoii^o. (v/v) TKir-fe h- h U;uorl-^/g^r 
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iRS 13. 2mg(0. 00169 mm ol) 6 2. 6% 

MS (ESI, m/z) 550 (MH+) 

H-NMR (DMS0-d6) <5 1.63-1. 82 (2H, m), 1.97-2.17 (2H, m), 2.29 (3H, s), 2 
.60 (1H, dd), 2.81 (1H, dd), 3.42-3.81 (5H, m), 3.86 (2H. d), 4.58-4.64 
(1H, m), 6.78 (2H, d), 7.01 (2H, d), 7.11-7.68 (9H, m), 8.09 (1H, d), 8. 
58 (1H, s), 9.04 (2H, br), 9.11 (1H, br), 9.27 (2H, br) 

mmm 1 5 9 

3- C (2 S) - 2 - X;U7 *-JlT i J) - 3 - [4 - (1 -7; 

v j - 4 - y VfrJr* -» 1 x — )\A rf n tf* •>] < yXr i : Jy n h 'J 

3 - [ (2S) - 2- ('<>-t?;/x;l>7*^./l/T s /) - 3- [4- (4-f 

S20mg ( 0 . 0 2 7 1 mm o "l ) N h ') ^JUT ;>72mg (2. 15m 
mo 1 ) £DMF 2 m 1 C®)SL, iST'7; ^>x;U7^r >i? 2 0 . Omg ( 
0. 1 8 5mmo 1 ) MT»#*#L;fco $£Mm 1 5 0 iPISI© 

iRfi 8. 4mg (0. 0 I 0 8mmo 1) TO 3 9. 8% 
MS (ESI, m/z) 551 (MIR) 

H-NMR (DMS0-d6) 6 1.58-1.68 (2H, m). 1. 89-1. 96 (2H, m), 2.54-2.62 (1H, 
m), 2.68-2.97 (3H, m), 3.21-3.42 (2H. m), 3. 54-3.68 (1H, m), 3.92 (2H, d 
), 4.30-4.41 (1H, m), 6.73 (2H, d), 6.92 (2H, d), 7. 05-7.72 (9H, m), 8.0 
8 (1H, d). 8.90 (4H, br), 9.21 (4H, br) 

mmm 1 6 o 

3 - [ (2 S) - 2 - >x;l/7 * — )V7 I /) - 3- [4 - (1 -7-t h 
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- \>V7J\s*ammt&V>&l£ 3 - [ (2 S) - 3 - [4 - tl - (O-^M- 
Jr-yjj)ls#— )V) - 4 - t°^'J ^;M"*->] 7 * — Jl>] -2 - (t-yh + y* 
;l/fc;U7 ~ J ) ^Dl+y] 'O'/r. h U ^ 1 . 1 9 g ( 1 . 9 9m 

mo i) zmmmnti. mmmi 5 2 t®m®mrt&fr\,\ mt>nz*rm& 
m 1 5 0 tmrnvmrnzftt &mit&®&&fro 

iRfi 6 3mg( 0. 0 8 6 mmol) «K$ 4. 3% 
MS (ESI, m/z) 502 (MH+) 

H-NMR (D20) 6 1.05 (3H, t), 1.82-1.97 (2H, m), 2.07-2.17 (2H. m). 2.37 
(3H, s), 2.62-3.21 (4H, m), 3.47-3.96 (5H, m), 4. 06-4. 20 (2H, m), 4.67-4 
.73 (1H, m), 7.18 (2H, d), 7.29 (2H, d), 7.30-7.61 (4H, m) 

mmmi 6 i 

3- C (2S) -2- (7?>XJ17 *-Jl>T i /) -3- [4- (1-7-bh 

— h g-7^aftK*g<0^fiR 3 - '[ (2S) - 3- [4 - [1- (^>^/M- 

;u) - 4 -t'^'J -Jfriir^i/] 7^— ;u] - 2- (t-7>*i/# 

;kt"-^7i» 7o* + y] 'OV.r. MJ ;l/ m.W&&. 1 . 19g (1. 9.9m 
mo 1) £tf06R**£U 1 5 3 <hl^8®»ffr&m^ i#bn£4W£ 

*ts?-r-sci:/«i:<, ^mi 5 8 tmmcomftK^tommmzmfco *<D'&mm 

Ml 5 0 iH«©1tM^^M^^#/Co 

JRfi 11. 8 m g ( 0 . 2 3 4 mm o 1 ) W 11. 8 % 

MS (ESI, m/z) 530 (MH+) 

H-NMR (DMS0-d6) 6 0.89 (3H, t), 1.10-1. 50 (4H, m), 1.71-1.90 (2H, m), 1 
.98-2.12 (2H. a), 2.28-2. 56 (2H, q), 2.60-2.98 (2H, m), 3. 52-3.60 (2H, m 
), 3. 62-3.92 (3H, m). 3. 98-4. 07 (2H, m). 4. 58-4.69 (1H. m). 6.92 (2H. d) 
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, 7.21 (2H, d), 7.24-7.61 (4H, m), 8.57 (1H, br), 9.05 (1H. br). 9.22 (2 
H, br). 9.28 (2H, br) 

mmm 1 6 2 

3 - [ (2 S) - 2 - (2 -i-7 9 UyXJiy t-J^T ;7) - 3 - [4 - (1 

3 - [ (2 S) - 3 - [4 - [ 1 - (Ky-yJl^r^yijJl^-Jl) -4-fc'^ 
'J^k**^] 7^-2- (t-yh + ^M^T;;) 7°D^+y 
]Oy\r.bU;l/ iMM&l. 19g(l. 9 9mmo 1) ^lH^JWMtU U 

JR* 3 6 m g ( 0 . 0 4 3 5 mm o 1 ) J|X$ 2.2% 
MS (ESI, m/z) 600 (MH+) 

H-NMR (DMS0-d6) 6 1.60-1.79 (2H, m), 1.90-2.08 (2H, m), 2.25 (3H, s), 2 
.58-2. 92 (2H, s), 3.41-3.58 (2H, m), 3. 60-3. 91 (3H, m), 3.96 (2H, d), 4. 
41-4.57 (1H, m), 6.67 (2H, d), 6.98 (2H, d), 7.04 (1H, d), 7.15 (1H, s), 

7.34 (1H, d), 7.41 (1H, dd), 7.60-7.78 (5H. m), 7.92 (1H, d), 7.97 (1H, 

d). 8.01 (1H, d), 8.17 (1H, d), 8.30 (1H. s) 

mmm 1 6 3 

3 - [3 - [4 - [ (3 S) - 1 -7-fe h4 i Y4)\>- 3 -h'D'J v;M-^->] 
7x-;U] - 2- (<y-if>XJUy *-Jl7 i /) 7atf*->] <>X7;y> 
Hh U 7JUjrnm&*&(0&J& (3S) -3-th'D+->t'D'J^>-l-* 
;^>^>y;k 2 S) - 2- (t -7h + ->*^-^7; y) - 3- (4 
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tmastBi 1 5 8 tmfcm&<D&rf&?T^mmit&yi&'&tzo 

MS (ESI, m/z) 536 (MH+) 

H-NMR (DMS0-d6) TH? r--T I K-f ;U^te©SfcH#ltttfcA. BO 1 : I 
5 1.90-2.05 (2H, m), 1.99 (3H, s, for A), 2.03 (3H. s, for B), 2.35 (1H 
, dd), 2.58 (1H, dd), 3,15-3.60 (6H, m), 3.67 (2H, m), 4.87 (1H, d), 6.5 
0 (2H, dd), 6.76 (2H, d), 6.86 (1H, dd), 6.96 (1H, br), 7.10-7.28 (4H, in 
), 7.40 (2H, d), 7.82 (1H, d), 8.10 (1H, s, for A), 8.18 (1H, s, for A), 
8.80 (1H, s, for B), 8.87 (1H, s, for B), 8.88 (2H, s). 9.01 (2H, s) . 

mam 1 6 4 

3 - [ (2 S) - 2 - C<y-e>7,)\s-7 *— )l>7 IJ) - 3 - [4 - ( 4 - 
iJ^f/W 7x-;l/] -fatf*->] <>X7;y> zhU7^tnft«!S 
©£•/& 

(2 S) - 3- [4 - [(1 -T-trf-;U- 4 -t°^U t Ko^->^f;l'] 

7i-;H -2 - (^<>-fef>x;u-7 * — 5 J ) -fu**j -jvcD&tfc 

(2S) -2 - ('O-tr >x;U7^-— ;UTi /) -3-7x-;^nh°t>8 
^;U6. 3 2g(19. 8mmol) , N-7tf/KV-^f >i^D'J 

K 3 . 8 8 g (20. 4 mm o 1 ) ^^DO^ * > 6 0ml K15BSU igflST 
y^x^Al 3. 6 g (1 0 2. Ommo 1) &i&xJz&^ SfitOTfflfc 

^M^#/c 0 Ml J -)V 3 0mli>^; -/I/ 5 0ml ©ifrg-iSi&fcig 

«¥ L**<fc* h'J^Al. 68g(44. 4mmol) *K\\Z-T%mffl$ 

Ltzo mm^j^mttimmtL, mum 1 on 1 <ti^«©^«^»c«k»}^ 

mm 2. llg(4. 7 3mmol) M 23. 9% 
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MS (ESI, m/z) 469 (MNa+) 

urn 2 

4- [4- [ (2S) - 3 -T-tr h + ->- 2 - * -JUT i J ) 

(2S) - 3- [4 - [ (1 -T-tr^U- 4 -t*XU t Ko^->y f-;U 
] 7x-;W - 2- (Ot">x;i/7^-;b7;y) 7n/V— ^2. 1 lg ( 
4 . 7 3 mm o 1 ) £ 4 Nffifbic* 20mK i^/-/M flml iCf£PL 9 5 

g > M» 0 . 5ml *J-«k OVit 20ml *ftl^L 5 0 °C. 4 ^£©7k5£#ffimT 

1R* 2 9 lmg (fl. 6 7 5 mmol) 14. 3% 

Ig3 

4- [4- [ (2S) -3 -T-tr h*->- 2- K>4f >x;l/-7 jj--^7 i 7 ) 
7 d hVi/] 7x-/b] ^f;l/] fcT^ U i> > - 1 - iJ >m t - 7'f- ;KD#)£ 

4- [4 - [ (2 S) -3-T-t?b*->-2- <X>-t?>X/l/7 yl/T ^ J 
) 7o tf;U] 7x-;l/] / hXiJ^>2 9 lmg ( 0 .. 6 7 5 mm o 1 ) 

, ^-t-yf/^-^-hl 5 1mg (0. 6 9 3 mmol), h'Jxf 
^7; > 7 2 6 mg (7. 1 7mmo 1) £>>?PO;< 2 OmlMl/^ 
«tt#Ufco »i«£S*L;fc&. 1 N*BWW- h U 9A 7 Mg$c 0 . 5mK^ 

/-;u4 om i^ip^.4 o^c-e&fcsi&ufco ««*a*L-c»e.ti^3aa£*^ 

££EES£-f £ c <t (c J: f, 3fflMb£tt*#fc 0 

JRS 1 6 8mg ( 0 . 3 4 4 mm o I) « 5 1. 0% 

MS (ESI, m/z) 489 (MHO 
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4 - [4 - C (2 s) - 2 - (s<>-&yx;\s-7t—;i>T i /) - 3 -/ ?yx)i 

4- [4- [ (2S) -3-7th + ->-2- (0-t>X^7^-^;UT^ 7 

) ynt°;i/] 7i^b] y^yu] b'^u 1 -ftjm>mt -n-jii 6 8 

mg ( 0. 3 4 4 mmo l) . h'J j^;U7 $ >5 0 Omg (4. 9 4 mm o I 
) Day ? > l 5ml KJg#UK?frfk ^ * o U K l 00 

mg (0. 8 7 3 mmo l) U 3 B#F H 1»Lfr 0 ^xf^iffiSIil, ^ 
ifcftl 1 ©Ii 1 ^^©i&tSfEi;:^ <9^M©m»^#/Co 
iRm 139mg(0. 245 mmol) W 71. 2% 
MS (ESI, m/z) 567 (MH+) 

H-NMR (CDC13) <5 1.03-1.90 (5H, m), 1.42 (9H, s), 2.43 (2H, d), 2.60-2.8 
4 (2H, m), 3.15 (3H, s), 3.60-3.71 (1H, m), 3.98-4.21 (6H, m), 6.92 (2H, 
d), 6.97 (2H, d), 7.41-7.77 (5H, m) 
X@5 

4- [ [4- [ (2S) - 2- *—Jl>7 i /) -l-9'uu? 

□ t°;t/] 7x-;l/] / i-M b°^U 1 -^^-K>^ t -7-f/KD£J5Jt 
4- [4- [ (2S) -2- (K>-&>XJl7 *-JU7 i J) -Z-*9>7> 

;U7^--;U7|-+-->ypb 0 ;H 7x-;W /f-^] b°^'J 1 -ii^ymt 
-y^;l/l 3 9 mg (0. 2 4 5 mmol),M , J^A 5 0 0mg (11. 
7 mmo 1 ) £DMF 15ml ili&jl? L 5 0 "CT" 6 mffltm Uz a ftfif^* 
U mm 1 Oil 1 irlsJ^WjifPJCJ: t)^Offl^^#^o 
JRS 9 4. 8mg (0. I 8 7 mmo 1) 7 6. 3% 

MS (ESI, m/z) 508 (MH+) 
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H-NMR (CDC13) 6 1.03-1.80 (5H, m), 1.42 (9H, s), 2.45 (2H, d), 2.60-2.8 
4 (2H, o). 3.10 (3H. s), 3.47 (2H, d), 3.64-3.80 (1H, m), 4.01-4.18 (4H, 
m), 6.94-7.00 (4H, m), 7.40-7.82 (5H, m) 
Xg6 

3- [2- (O-VyXJU? * >7 i 7) - 3- [4- [ [1- (t-7*h*-> 
4 - [ [4 - [ (2 S) - 2 - (^>-t?>x;U7^-^-;U7i 7) - 

7ot°;i/) 7i-;H yfvu] txij^v-i-^Myit-yf^g 4. 8 
mg (0. 1 8 7mmo 1) s 3 -z/TJ 7 7 5mg (2. 3 1mm 

0 1) k^O^HM? U 7A 3 85mg(2. 79mmol) ^DMF 1 5 m IK 

mmb 7 5 9 ct- 6 o mfflmw u/c 0 mm^j^mmmmt mmm 1 ©n 

1 cti^ii©#gi^fp(cj:«9^t>nfc?*^M(^u^js^j i 5 o trnmcDmr?* 

IR* 8 7. 5mg (0. 0 14 8mmol) W 7 9. \% 
MS (ESI, m/z) 590 (MHI) 

H-NMR (CDC13) 6 1.03-1.79 (5H, m), 1.42 (9H, s), 2.24 (2H, d), 2.48-2.9 

2 (2H, m), 3.68-3.91 (2H, m), 3.92 (2H, d), 3.98-4.10 (2H, m), 4.27-4.38 
(1H. b), 6.91 (2H, d), 6.98 (2H, d), 7.28-7.91 (9H, m) 

xmi 

3 - [ (2 S) - 2 - (^y-if>XJUy t-^T i J) - 3 - [4 - ( 4 - 

'J 'J*,* 7 x 7d •>] OXT S ^ > ~ HJ 7^* DlHftig 

3- [2- K>-tf>x;U7;j->7$ /) - 3- [4 - [ [I - (t-7h* 

•>^;l/rKjr.;UT i /) tr^U 7i-A] 7d^ + ->] 

2 8 6 
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> ? >4 3. 8mg ( 0. 0 7 4 3 mmo 1 ) ^ffll«J 1 5 0 t^iSMft 

IRS 3. 6mg(0. 00490 mm ol) W 6. 6% 
MS (ESI, m/z) 507 (MH+) 

H-NMR (DMS0-d6) 6 1.18-1.31 (2H, m), 1.59-1.81 (3H, m), 2.41 (2H, d), 2 
. 55-2.87 (4H, m), 3.10-3.22 (2H, m), 3.51-3.68 (1H, m), 3.86 (2H, d), 6. 
87-6.96 (4H, m), 7.03 (1H, dd), 7.17 (1H, d), 7.28-7.51 (4H, m), 7.58-7. 
65 (2H, m), 8.04 (1H, d), 8.18 (1H, br), 8.47 (1H, br), 9.05 (211, br), .9 
.21 (2H. br) 

mmm 1 6 5 

3 - [ (2 S) - 2 - (O-V'yXJl/y *—JUT i y) - 3 - [4 - [ (1 -7 

i?y zih n 7;i>*vmWB&<z>&f& 3- [ (2S) -2- (O-tf^x/uv* 
-/l/7;7) - 3- [4- (4 - h'^U ifJM *JV) 7x-^] -/utf4^>] ^ 
yx'7;^> Zh'j7 Jl/jrafflpH&iM. 6 . 8mmol ( 0. 0 0 9 4 mm o 1 ) 

&m\.^mmm 1 5 8 tmm^m^n^mm^m^mzo 

iRS 1. 7mg ( 0. 0 0 2 1 9 mmo 1) 2 3. A% 

MS (ESI, m/z) 548 (MH+) 

H-NMR (DMS0-d6) 6 1.10-1.28 (2H, m), 1.60-1. 73 (2H, m), 1.77-1.91 (1H, 
m), 2.22 (3H, s), 144 (2H, d), 2.63 (1H, dd), 2.84 (1H, dd), 3.01-3.28 
(2H, m), 3.58-3.67 (1H, m), 3.82-4.01 (2H, m), 3.92 (2H, d), 6.98 (2H, d 
), 6.99 (2H, d), 7.11 (1H, dd), 7.21 (1H, d), 7. 35-7.56 (4H, m), 7.61-7. 
71 (211, m), 8.09 (1H, d), 8.45 (1H, br), 9.00 (2H, br). 9.27 (2H. br) 

mmm 1 6 6 

(2 E) - 3 - [4 - [ (2 S) - 1 - [4 - (4 - h'^'J -y^^ris) 7^- 

2 8 7 
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;u] - 3- (3-7^;7i/ + -» -2-7Dt°;l/x;l/7 7 ; e-f/H ?xx. 
T 9 'J — h U 7 DMffl^ 

(2 E) - 3 - [4 - [ (2 S) - 1 - [4 - (4 - t°^U 7x 
-;|/| -3- (3-7;y;7x^-» - 2 -7*o t°;bx;t/7 y 7i 
•=./!/) T 7 'J ;l«xf;i/ - 1> U T^DftBrtgO^fiE 
XH 1 

3 - [ (2S) - 3- [4 - [1- (^>i?^t*5/*/l/-"K-;W -4-h'^'J 
£>VM-+*>] 7i-^] -2- (4-3-FX>t">X^7*x;l/7;7) 7°P 
7fS*->] OV^ h "J /KZ)£/& 3 - [ (2 S) - 3 - [4 - [ 1 - (Oi^U 
- 4 -tT^U 7x-/U] - 2- (t-7'h+y 

^M'-;l/7 i / ) 7d^+^] <>V'- h 'J ;i/2 . 54g(4. 3 4 mm o l 
) {C, 4 a^Ja<b**©S>3j-*-9->»jft-2 5 m K 12. 5 m 1 £Sn 

X.f; 0 Mr 2 4 mmfflfrVk, ^&*ffi9*LT»fc8Hfc*DMF 40mli: 
^|U: 0 ^Y7 7Dt^xf^7;yi. 7 7ml (13. OmmolK 4 
-3-KO-tr>x;l/7t-^7oU Kl. 97g(6. 5 1mmol)£0°C 
T'j&O/L/Co 3 0 #SL ^SKlRl/Cl 9 Ufco ftBti^^*affl*«tt 

IRS 2 . 5 0 g ( 3 . 3 9 mm o 1 ) TO 7 8 % 

H-NMR (CDC13) 6 1.62-1.83 (2H, m), 1.63-2.00 (2H, m), 2.62-2.80 (1H, m) 
, 2.83-3.00 (1H, m), 3.40-3.53 (2H, m), 3. 62-3. 80 (3H, n), 3.81-4.00 (2H 
, m), 4. 40-4.45 (1H. m), 4.40-4.45 (1H, n). 5.14 (2H, s). 5.20-5.36 (1H, 
m), 6.73 (2H, d), 6.90 (2H, d), 7.01 (2H, d), 7. 24-7.44 (9H, m), 7.70 ( 
2H, d) 

2 8 8 
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(2 E) - 3 - [4 - C (2 S) - 1 - [4 - [ 1 - «>i^U?M^>*7/U*— 
;U) - 4 -f^'J ^/M-*->] 7x^;U] - 3- (3->7/7x/+y) -2 

3-[(2S)-3-[4-[l - (OiSjUjr*'sf]Jltf-Jl) -4-b 0 ^ 
y>?;M-+->] 7x-;W -2 - (4-3-FX>^'>x;i/7*-;!/7;y) 7 
07f>+->] 07^-M;U7 38mg (1. OOmmol) £7-fc h- h U ^ 5 
m 1 IZi&mis. 77 U;1/$?jl^/I/0 . 2 2ml (2. Ommol) .ll'^y 
lmg (0. 0 5mmolK h'JX-o-h'J/^X7^>9 lmg ( 
0. 3mmolK h V -f*tV7 I > 0 . 4 8ml (2. 0 mm o I ) £inx. 1 

©#Wfp(i J: ^ ffl»£#fc 0 m i/ y # 7 a 7 n -7 h 7 7 7 * -T- 

JlXfi 5 4 4 mg(0. 7 5mmol) JR¥ 7 5% 

H-NMR (CDC13) 5 0.93 (3H, s), 1. 64-1.83 (2H, m), 1. 85-2.00 (2H, m) 2.70 
-3.00 (2H, m), 3. 40-3.52 (1H, m), 3. 66-3. 80 (3H, m), 3.82- 4.28 (2H. q), 
4.36-4.44 (1H, m), 5.14 (2H, s), 6.50 (1H, d), 6.72 (2H, d), 6.92 (2H, 
d), 7.28-7.40 (7H, m), 7.52 (2H, d), 6.99-7.04 (2H, m), 7. 73 (211, d) 

xm 

(2E) -3- [4- [ (2S) -1- [4- (4-h°^'J-;^M-4--» 7x- 
Jl>] - 3- (3-7;y/7i/^-» - 2 -7*n t'JlXJl? lV\ 7 x- 

(2 E) - 3 - [4 - [ (2 S) - 1 - [4 - (4-f^'J i^U**-/) 7x- 
M - 3- (3-7^/7x7^y) - 2 -7Dt°;UX/U7T^-OU] 7x- 
77 U ;l/»x^;l/ — > U 7;l/7j-Dg^^©^ 

(2 E) - 3 - [4 - [ (2 S) - 1 - [4 - [ 1 - (<>> ; ;U7f-+->*^*' 

2 8 9 



WO 98/31661 PCT/JP98/00176 

-)V) - 4 - tf^u ^;M-*->] 7!-;l/] -3 - (3--/7/7!^-/) - 
2 -7o tVUX^y^-Ol/l 7x— ;U] T ? 'J ;Ug?:n^/U£ 4 $£i£-ft7.kf£© 
i>***tymm\. 5mli:illilU ^b7K^3 (w/V) 

y - ^ o . 5mi ^up^.^o gist* 9 6 n#r«a«#&, M£$EE@* bxmzm 

i^7>*-7^1 0%Mt^ (w/v) x?/-;Mg$2 4 m 1 fl7gj$LT 
gfi-C 2 4 B#p a 1$ft L/Co LT*#b*l/cg^£ 0 °CT 2 0 %Hfb7]c 

mZttmZ 18ml 1 TO^f^ ^CMLT 7 B^fitt* Lfco J§JK 

-T5 (v/v) 7jciT-tr h-h U /UO&^ig&T'igHJ U |»®77^->3> 

£SBgtt*-r s - <t k <k & , mm^^mco 

(2E) -3 - [4- C (2S) -1- [4- 5^1/** •» 7x- 

)V\ -3 - (3-7;y/7i7 + y) - 2 -7"d t°;Ux;U7 r 7H 7x- 
;u] 7 ? U ;u|fe ~ h 'J 7 ;M- Dp^lg : 
ilXfi 88mg (0. llmmol) JRJ£ 14% 
MS (ESI, m/z) 579 (MH+) 

H-NMR (DMS0-d6)) 6 1.70-1.85 (2H, m), 1.98-2.12 (2H, m), 2.55-2. 65 (1H 
, m), 2.78-2.88 (1H, m), 3.00-3.16 (2H, m), 3.18-3.30 (2H, m), 3.57-3.70 
(1H, m), 3.95-4.00 (2H, m), 4.53 (1H, m), 6.60 (1H, d), 6.72 (2H, d), 6 
.99 (2H, d), 7.15 (1H, dd), 7.29 (IH. d), 7.39 (1H, d), 7.54 (1H, t), 7. 
57 (2H, d), 7.59 (1H, d). 7.67 (2H, d), 8.18 (1H, d). 8.60 (2H, br), 9.2 

0 (2H, br), 9.38 (2H, br) 

2 E) - 3 - [4 - [ (2 S) - 1 - [4 - (4 -fcf^U i?JU**i/) 7x-ib 

1 -3- (3-7;y;7x7+y) - 2 -7*o t°;Ux;U7 7 )U] 7i-^ 

2 9 0 
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IRS N9mg (0. 18mmol) 2 3% 

MS (ESI, m/z) 607 (MH+) 

H-NMR (DMS0-d6)) 6 1.70-1.85 (2H, m), 1.98-2.12 (2H, m), 2.55-2.65 (1H 
, m), 2.78-2.88 (1H, m). 3.00-3.16 (2H, m), 3.18-3.30 (2H, m), 3.57-3.70 
(1H, m), 3.95-4.00 (2H, m). 4.53 ( 1H. tn). 6.60 (1H, d), 6.72 (2H, d), 6 
.99 (2H, d), 7.15 (1H, dd), 7.29 (1H, d), 7.39 (1H. d), 7.54 (1H, t), 7. 
57 (2H, d), 7.59 (1H, d), 7.67 (2H, d), 8.18 (1H, d), 8.60 (2H, br), 9.2 
0 (2H, br), 9.38 (2H, br) 

mmm 1 6 i 

4-[(2S)-l-[4 - (4 -t°^y 7x-;H - 3- (3- 

4 _ [ (2 S) - 1 - [4 - (4 -fcf^U i?JU**ri'') 7t-^] -3 - (3 - 
7;^77xy+y) - 2 -fu\£)V7.)^ 7 =e-< M — b U 

4 - [ (2S) - l- [4 - (4 - t°^'J v;Utt+-» 7^— ;u] - 3 - (3 - 
7;^y7x7+y) -2-7ob>x;b7 7 ^^] ^S^i?^^ — r- -U 

111 

4- [ (2S) -l - [4- [i— (^yj;/k*-+ AO -4-t'^y 

•^;U^4-->] 7x-;H - 3- (3->777x;+y) -2-7*Dt'^7 
r *-OI/| 3c«LS»y f-^WD^-ia 3 - [ (2 S) - 3 - [4 - [ 1 - ("OS? 

/U5f*-->#JM$— AO - 4 - ti^y ^;u^-+->] a] - 2- (4-3-K 

0-tf>x;U7*^A7 i /) 7*a* + ->] OV*-h 'J A 7 3 8 mg (1. 0 
Ommo 1) ^yyfM>M7; K5mlC^?U »^^7A1 Img 

2 9 1 
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(0. 0 5mmo 1) „ / *y-/K). 8 1ml (2. OmmolK h'Jif 
)lTi>0. 2 8ml (2. Ommol) ax.-SSfft^ST 3 . 5^7 

/Co $<, >t •> y 77 y;u* 7A^Dvh^7^ -T*mm bmm<t^^mz 0 

iRm 5 I 8 m g ( 0 . 7 6 mm o 1 ) 7 6 % 

18 2 

4 - [ (2 S) - 1- [4- (4 - fc:'* y 5> 7x-;l/] - 3- (3- 

4 - [ (2 S) - 1 - [4 - (4-tT^yy^3|-+5/) 7i-A] - 3- (3- 
7;y7 7x/ + y) -2-7DtW77^^] — hU 

4 - C ( 2 S) - 1 - [ 4 - ( 4 -h°^ U >>';M-*-» 7x-;H - 3 - (3 - 
7;y/7x;+-» - 2 - 7d h 1 ;1/X;b7 7 ;H ^IlSxf ;l/ ~ h 'J 

4 - [(2S) -1- [4 - [l - (^<>?;u**->rt;i/'-J-*— ;iO -4-t°< 
7x-^] - 3- (3-->7/7x;+y) -2-7°crt a ;i/x;i/ 
77^^] 1 8mg (0. 7 6mmo 1) £ft?IMf4£U 

mtzo 

4 - [ (2 S) - 1 - [4 - (4 -t°^»J ^M^vO 7x-/b] - 3- (3- 

7;yy7xy + -/) - 2 -7n t°;ux;t/7 7- *-< /U] $If» -h'J7/M- 

DftTC : 

JRfi 1 7 m g ( 0 . 0 2 mm o 1 ) « 3 % 
MS (FAB, m/z) 553 (MH+) 

2 9 2 
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H-NMR (DMS0-d6) 6 1.70-1.85 (2H, m), 2.00-2.15 (2H, m), 2.53-2.66 (1H, 
m), 2.80-2.90 (1H. id), 3.00-3.16 (2H. m), 3.20-3.30 (2H, m), 3.60-3.72 ( 
1H, m), 3.98-4.03 (2H. m), 4.53 (1H, in), 6.72 (2H, d), 6.99 (211. d), 7.1 
8 (1H, dd), 7.29 (1H, d), 7.39 (1H, d), 7.50 (1H. t). 7.65 (2H, d), 7.89 
(2H, d), 8.28 (1H, d), 8.50 (2H, br), 9.05 (2H, br), 9.28 (2H, br) 

4 - [ (2 S) - 1 - [4 - (4 - f^'J itJUttf) 7j-;b] - 3 - (3 - 
7;y/7x7 + y) - 2 --fa t°;I/X;U7 r =£4 )V\ f-fr — h U 

1R* 8 0 m g ( 0 . 1 0 mm o 1 ) W 1 3 % 
MS (FAB, m/z) 567 (MH+) 

H-NMR (DMS0-d6) 6 1.35 (3H, t), 1.70-1.85 (2H, m), 2.00-2.15 (2H, m), 2 
. 55-2. 68 (1H, m), 2.80-2.90 (1H, m), 3.00-3.16 (2H, m), 3.20-3.28 (2H, m 
), 3.60-3. 72 (1H, m), 3.96-4.00 (2H, m), 4.34 (2H, q), 4.53 (1H, m), 6.7 

5 (2H, d), 7.02 (2H, d), 7.15 (1H, dd), 7.20 (1H, d), 7.37 (1H, d), 7.48 
(1H, t), 7.69 (2H, d), 7.91 (2H, d), 8.30 (1H, d), 8.53 (2H, br), 9.15 

(2H, br), 9.26 (2H, br) 

4 - [ (2 S) -1- C4 - (4 -h°^'J 7x-/H - 3 - (3 - 

l\Hm. 5 lmg (0. 0 6mmol) W.m S% 
MS (FAB, m/z) 581 (MH+) 

H-NMR (DMS0-d6) 6 1.70-1.85 (2H, m), 2.00-2.15 (2H, m). 2.53-2.66 (1H, 
m), 2.80-2.90 (1H, m), 3.00-3.16 (2H, m), 3.20-3.30 (2H, m), 3.60-3.72 ( 
1H, n). 3.98-4.03 (2H, m), 4.53 (1H, m), 6.72 (2H, d), 6.99 (2H, d), 7.1 
8 (1H, dd), 7.29 (1H, d), 7.39 (1H, d), 7.50 (1H, t), 7.65 (2H, d), 7.89 

2 9 3 
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(2H, d), 8.28 (1H, d), 8.50 (2H. br). 9.05 (2H, br), 9.28 (2H, br) 

mmm 1 6 s 

4 - [ (2 S) - 1 - [4 - (1 -T-fe h^f i K-fiU- 4 - tT^'J -yJ^^r-y) 
7x— /H -3- (3-7;y/7x/*-» -2-ynt';^7 7 ^^] 

4 - [ (2 S) - I - [4 - (4 -tMU i>/M-*-» 7x-;U] - 3 - (3 
-7;yy7xy+y) - 2 -7d t°;kx;b7 r *-r 4/] §ScAStt 3HJ77U 
tDiiig8mg (0. 0 1 mmo 1 ) ^;-;l/2m 1 II&NPU xf7U7 
thJiy- K£ii9mg (0. 0 7 mmo 1) > bV^J^TZ >0. 5 m 

i Srirax.. 2 4«n#b^o mmzmzL-cmztitzm®®**? * k-t->* 

N HJ7JM-bft*&0. (v/v) TKirT-tr h U;l/©^?§ 

tZo 

iRi 3 m g ( 0 . 0 0 3 7 mm o 1 ) JR# 3 6 % 
MS (ESI, m/z) 594 (MH+) 

H-NMR (DMS0-d6) (5 1.60-1. 80 (2H, m), 1.97-2.10 (2H, m), 2.29 (3H, s), 2 
. 54-2.65 (1H, m), 2. 69-2.90 (1H, m), 3.43.-3.60 (2H, m), 3. 62-3. 84 (3H, m 
), 3.93-4.10 (2H, m), 4.55 (1H, m), 6.72 (2H, d), 6.99 (2H, d), 7.17 (1H 
, dd), 7.29 (111, d), 7.39 (1H, d), 7.50 (1H, t), 7.65 (2H, d), 7.90 (2H, 

d), 8.27 (1H, d), 8.54-8.60 (1H, in). 9.03 (2H, br), 9.12 (1H, br), 9.28 

(2H, br) 

rnmm 1 6 9 

4 - [ (2 S) - 1 - [4 - (1 -7-t? M ^ Kf/U- 4 -t°^'J yj^^riy) 
7±-)l<] - 3- (3-7;y77iy+y) - 2 -7d t°JUy.JU7 r *4 )V\ 
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4 - [ (2 S) - 1 - [4 - (4 -If^'J 7i-il/] - 3 - (3 

yy)V*u$ttm.\ Omg (0. 0 5 mm o 1 ) £ftf£/!m£U HM#J 1 6 8 

iRfi 2 0mg( 0. 0 2 4 mmol) JR$ 48% 
MS (ESI, m/z) 608 (MH+) 

H-NMR (DMS0-d6) 6 1.62-1.82 (2H, m), 1.98-2.12 (2H, m), 2.30 (3H, s), .2 
.58-2.65 (1H, m), 2. 80-2.87 (1H. m), 3.20-3.40 (2H, m), 3. 42-3.80 (3H, m 
), 3. 89 (3H, s), 3. 96-4.05 (2H. m), 4.53 (IH, m), 6.78 (2H, d), 7.02 (2H 
, d), 7.18 (1H, dd), 7.20 (1H, d), 7.39 (1H, d), 7.45 (1H, t), 7.70 (2H, 
d), 7.92 (2H, d), 8.32 (1H, d), 8.60-8. 70 (1H, m), 9.16 (1H, br), 9-26 
(2H, br), 9.32 (2H, br) 

rnmm 1 7 0 

4- [ (2S) -1- [4- (l-7-bh-f; K-f^-4 -t'^U 

7x^] - 3- (3-7;y/7x7^r^) -2-7*0^^^7 7^^] 

4 - [ (2 S) - 1 - [4 - (4 - b°^'J i?JV**is) 7x^] - 3 - (3 
-7;yV7x; + -» - 2 -fa t°;Ux/U7 r^'Okl ScASftJ-f-^ — b 
U7;M-o&lfe£2 6mg (0. 0 3 2 mmo 1) £ffl$&li!**£U ^ffi^J 1 6 

JR4 10mg (0. 012mmol) W 3 7% 
MS (ESI, m/z) 622 (MH+) 

H-NMR (DMS0-d6) 6 1.34 (3H, s), 1. 55-1. 70 (2H, m), 2.00-2.10 (211, m), 2 
.29 (3H. s), 2. 55-2. 68 (IH, m), 2.77-2.88 (1H, m). 3.45-3.60 (2H, m), 3. 
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66-3.80 (3H, m), 3.95-4.00 (2H, m), 4.34 (2H, q), 4.53 (1H. m), 6.74 (2H 
, d), 7.01 (2H, d), 7.14 (1H, dd), 7.21 (1H. d), 7.38 (1H. d), 7.48 (II!, 
t), 7.69 (2H, d), 7.92 (2H, d), 8.29 (1H, d), 8.54-8.58 (1H, n). 8.99 ( 
2H, br), 9.10 (1H, br). 9.26 (2H, br) 

mmm 1 7 1 

(2 E) - 3 - [4 - [ (2 S) - 1 - [4 - (1-7-tr h-f ~ - b? 

^Ui?7U^-+*» 7x-;b] - 3- (3-7;-^7x;+y) -2-yoh°;U 

(2 E) - 3- [4- [ (2 S) -1 - [4- (4 -f^'JS?;k*-*-» 7* 
— -3 - (3 -7; 5>;7x;*-» - 2 -T'D b°;UX;U7 r >»H 7* 
—jU]T?<)Jl'%fc Zlh «; -7;U^-oB^lft*S3 9mg ( 0. 0 4 7 mm o 1 ) £tti 

¥&imw£l, mm 1 6 8 tmn^mm^vt^xmrnit^i^mt^o 

1RM 20mg (0. 012mmol) W 4 9 % 
MS (FAB, m/z) 620 (MH+) 

H-NMR (DMS0-d6) 6 1.60-1.80 (2H, m), 1.95-2.10 (2H, m), 2.28 (3H, s), 2 
. 54-2.65 UH, m), 2.77-2.88 (1H, m), 3. 45-3.60 (2H, m), 3.60-3.80 (3H, m 
), 3.91-4.03 (2H, m), 4. 53 (1H, m), 6.60 (1H, d), 6.72 (2H, d). 6.98 (2H 
, d), 7.15 (1H, dd), 7.29 (1H, d), 7.39 (1H, d), 7.50 (1H. t), 7.56 (2H. 
d), 7.63 (1H, d), 7.67 (2H, d), 8.18 (1H, d), 8.55-8.60 (1H, m), 9.07 ( 
2H, br), 9. 13 (1H, br), 9.28 (2H, br) 

mmm 1 i 2 

(2 E) - 3 - [4 - [ (2 S) - 1 - [4 - ( 1 -T-fe hi' S hV iV- 4 - £ 
s<*) sJlsjr^is) 7x-/l/] - 3- (3-7;y77x/ + >') -2-fah°Jl 
X^yt'f^] 7x-;H 7^'J/H?xf/I/ IMJ7MO»l©M 
(2 E) - 3 - [4 - [ (2 S) - 1 - C4 - (4 -h'^U ^M-*>0 7x 

2 9 6 
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- 3- (3-7;y/7x;*'» -2-70^^X^7 7^^] 7* 
j^H 7? 'J ;Ufcf-;U Zlh'J 7;M-oiffl&&7 2mg ( 0. 0 8 6 mmol 

) ^m¥tmntb, %mmi 6 8 ^tiiM^ito 

JRS 4 0mg (0. 04 6mmol) W 5 3 % 
MS (FAB, m/z) 648 (MH+) 

H-NMR (DMS0-d6) <5 1.29 (3H, t), 1.60-1.80 (2H, m), 1.96-2.10 (2H, m), 2 
.28 (3H, s), 2.54-2.65 (1H, m), 2.78-2.88 (1H, m). 3. 45-3.56 (2H, m), 3. 
60-3.80 (3H, m), 3.95-4.02 (2H, m), 4.22 (2H, q), 4.53 (1H, m), 6. 68 (1H 
, d), 6.72 (2H, d), 6.98 (2H, d), 7.17 (1H, dd), 7.27 (1H, d), 7.38 (1H, 
d), 7.50 (1H, t), 7.56 (2H, d). 7.64 (1H, d), 7.67 (2H, d), 8.18 (1H, d 
), 8.50-8.60 (1H, m), 9.03 (2H. br), 9.10 (1H, br), 9.27 (2H, br) 

mmm 1 7 3 



2 - C(2S) -1- [4 - (1 -7-fe h-T i K'OU- 4 -tf^'J 

7x-;H - 3- (3-7^y7x7 + y) -2-7ok>x;l/7r*-f^] 



2 - [ (2 s) - 1 - [4 - [ 1 - 

•;;;M-*->] 7i-;H - 3- (3->7/7i; + y) - 2 -7o [f ;ux^7 
r^-f ^] 3cMBK> y ^©^Jffi 3-[(2S)-3-[4-[l - 
i^kt*- -4 - t'^'J yJU^r^-^] 7i-/H - 2- (4 -3- 
K>-t?'>x;l7t-^7;7) 7°o^y] <>7'-F'J^5 OOmg (0. 
8 5 4mmol) C, 4 £!^i&<fc7KS© v^+'tf- 5 m K > ; ^^-9->2. 
5 m I £-Jmx.fco M^-C2 4 B#Pb1I1?4^ ^^MJES^LT^M^DMF 
8m 1 iCigfc?U 5>-f 7 7ah>xf;|/7; >0. 49ml (2. 56mmol 
) n 2 - (^v : J)\sir* : si3)\/TZ—)V) 0-&yxJl<-7 *—Jl>7 a U K 3 9 8 m 



111 
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g (1. 2 8mmo 1) £ 0 VX'tax.tz 0 1 BfrlHttSsUfcfft, g&iCMLTHK 
2 4 M$ f£ Lrt 0 Si^^^f-^rttbaiL. l N^bKS% &fn&t£ 

JRft 4 9 0 mg( 0. 6 4 6 mmol) W 7 7% 
H-NMR (CDC13) 5 1.63-1.80 (2H, m), 1.82-2.00 (2H, m), 2. 70-3.00 (2H, m) 
, 3.38-3.49 (2H, m), 3.61-3.93 (4H, m), 4. 22-4.45 (2H, m), 5.15 (2H, s), 
5.37 (2H, m), 6.38 (1H, d), 6.55 (1H, d), 6.78 (1H, d), 6.83 (1H, t),. 6 
.93 (1H, d), 7.00 (1H, d), 7.20-7.60 (13H, m), 7.71 (1H, d), 7.82 (1H, d 
)' 

Ig2 

2 - [ (2 S) - 1 - [4 - (4 -f^U iSJ\y**-» 7x^] - 3 - (3 - 
7;y;7x7 + -» -2 -fa HjUXJUy y^JM — h U 7 IV* 

2 — C(2S) — 1— [4 — [1— (<>it)\rtrJrz/1l)\*£—Jl') ~ 4 - £X 
■J^M-*->] -3 - (3 -->77 7x/ + -» -2-7"of/^l/ 

7 7 ^;l/] ^USSrO^M 90mg(0. 646 mmol) ^JU^I^t 
UTfflC\ ^5S^J9 5©IH5 i»I^|:J;^Mftofct, BMSHU 

JRM 5 0mg(0. 0 4 6 mmol) JR¥ 10% 
MS (FAB, m/z) 552 (M+) 

H-NMR (DMS0-d6) 5 1. 70-1. 85 (2H, m), 2.00-2.12 (2H, n), 2.60-2.62 (1H. 
m), 2.77-2.88 (III. m), 3.01-3.16 (2H, in), 3.19-3.27 (2H, in), 3.78-3. 94 ( 
2H, m), 4.46-4.59 (2H, m), 6.77 (2H, d), 7.02 (2H, d), 7.09 (2H, d), 7.2 
2 (1H, d), 7.31 (1H, d), 7.38 (1H, t), 7.49 (1H, dd), 7.58 (1H, d), 7.73 

2 9 8 
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(1H. br). 7.80 (1H. d). 8.15 (1H. br), 8.42-8.58 (1H, m), 9.07 (1H, br) 
. 9.27 (1H, br) 
Xg3 

2 - [ (2 S) - 1 - [4 - (1 -T* M 5 K>OU- 4 -fcT^U 

7i-;H -3 - (3-7;^/7xy + -» -2-7°Dh>X^7 7 t^^3 

2 - [N- [ (IS) - 1 - [ (3-7;^y-l -7x-;W 
;u-2- [4- (4 -"tf^U ^i/) 5Mr->] 7x-;l/] x^?^^^ 
£H§$?X h 'J 7;M-pHSttS5 Omg (0. 0 46 mmol) ^tH^MtL 

Tfflov gtfcpj 1 6 8 tmmomm^-oxmm<t^^mz 0 

JRfi 2 5mg ( 0. 0 3 0 mm o 1) W 6 6% 
MS (FAB, m/z) 593 (M+) 

H-NMR (DMS0-d6) 6 1.65-1.80 (2H, n). 1.95-2.10 (2H, m), 2.28 (3H. s), 2 
. 59-2. 70 (1H, m), 2.73-2.88 (1H, m). 3.44-3. 58 (2H, m), 3.67-3. 80 (2H, m 
), 3.82-3.94 (3H, m), 4.62 (IB, m), 6.77 (2H, d), 7.00 (2H, d), 7.10 (1H 
, dd), 7.21 (1H, d), 7.37 (1H, t), 7.42 (1H, d), 7.49 (1H, d), 7.58 (1H, 

d), 7.73 (lH. br), 7.75 (1H, d), 8.15 (1H, d), 8.57 (1H, br), 9.03 (2H, 

br), 9. 12 (1H, br), 9.26 (2H, br) 

mmm 1 7 4 

3- [ (3R) - 3- (/<>-1i>7>JU7*—A/7iS) - 4- [4 - ( 4 - 
"J i>)\siir* ; s) 7 jL-fr] -f*)V\ OX7 iVy -MJ 7;M-nHSWM>'& 
l£ 

X@ 1 

3-[(3S)-4-[4-[l - (OiSJU**i/JjJm-il) -4-tMU 
7x-;U] - 3- ( t h * JUtf-JUT i J ) - 1 -7x- 

2 9 9 
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Jl] < > V— h U JU<D-&l£ (2S) - 3- [4- [1- (f<>i?A***'>1JJl> 

t£=.)1) - 4 - t'^'j ->";M-4-->] 7x-;H - 2 - ( t -7 h + ->*M:- ^ 
7;;) ^nt'tyi/f/U. 8 7g(7. 7 Ommo 1 ) ^ hyUJO 7 7 m 
nrML, — 7 8 "CT'TK^ffciM y y^f- JIT i J+(D 1 . 0M^4-tJ->?g 
II 9. 3ml (19. 3mmo 1) £*nx. 1 O^^L^o Z.Z.IZJ ?J- 
Jll 0 m K SSIfc^ h U *7 A77 'J ^ AOfgfDTK^ 2 0ml ^nx.S^-C5!{- 

o C 9 UT#t,n^tt^^^ y 3 0 m K fh7hKD77>3flm 

0 = K 3 . 53g(7. 70 mm ol) , DBU1. 15ml (7. 70mmo 

i ) «:MT-snx. i mmmw u/c 0 i§i«iu#bm:»-> u 77 ? 

i^ 7 A7n7l-777^ (E : z 

= 2 : 3 ) £ Itito 

Jftfi 2 . 3 3 g ( 4 . 0 0 mm o 1 ) TO 5 2 % 
MS (ESI, m/z) 604 (MNa+) 

H-NMR (CDC13) 6 1.43 (9H, s), 1.69-1.83 (2H, m), 1.85-1.98 (2H, m), 2.6 
8 (1H, dd), 2.89 (1H, dd), 3.46 (2H, ddd), 3.76 (2H, ddd), 4.42-4.50 (1H 
. m), 4.52-4.67 (1H, m), 5.14 (2H, s), 5.59 (1H, dd, for Z isomer), 6.20 
(1H, dd, for E isomer), 6.41 (1H, d, for E isomer), 6.42 (1H, d, for Z 
isomer), 6.81 (1H, d, for Z isomer), 6.85 (1H, d, for E isomer), 7.03 (1 
H, d, for Z isomer), 7.11 (1H, d, for E isomer), 7.28-7.50 (9H, m) 

am 2 

3- [(3S) - 4- [4- [1- (^>^yU7r*->77;ufc;t/> -4-h'^U 
v?;M-+->] 7x-^] - 3- </<>-b? 'yXJls? )VT I J ) -l-7'-r— ;U 

1 ^ y V— h 'J Jl<<D&f& 

3 0 0 
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3- CC3S) -4- [4- [1- (fOifJlrt+istfrX-n,) -4_ tX 
■J 7x_A] - 3 - (t-^h -,1,7*/) -]-t> 

-/U] Kyv- M,b 2 . 3 3 g (4. 0 0mmol)*4aJBttflaK3|f^ + 
?>%®2 Om 1 % ^*tJ-> 10ml K8*L£ST-2 4 ^Bffl»Lfc. ttftg 

mU ^vy D f;l/xW^2. 0 9ml (12. 00 ramo l)^> 
tf>*/U7*-**Di|Kl. 0 6g(6. OOmmoD^OtTM, 2. 

5W!Wlfc « mm^j^mmmtb, mmmKDxmitmmomm 

Sfl^&MftttftDftgfe (E : Z = 2 : 3 ) t LT#^ 0 

«» 2. i 1 g (3. 3 9mmo 1) JRip 8 5 % 

H-WR (CDC13) 5. 1,70-1.83 (2H, .), 1.86-2.01 (2H, .), 2.73 (IH, dd, for 

Z isomer), 2.81 (IH, d, for B isomer), 2.86 (IH, dd, for Z isomer), 2.9 
8 (IH, d, for E isomer), 3.45 (2H, ddd), 3.76 (2H, ddd), 4.11-4.22 (HI, 
■). 4.43-4.49 (IH, ■), 5.14 (2H, s), 5.52 (IH, dd, for Z isomer), 5.94 ( 
IH, dd, for E isomer), 6.27 (IH, d, for E isomer), 6.34 (IH, d, for Z is 
omer), 6.77 (2H, d), 6.90 (2H, d), 7.08 (IH, d), 7. 26-7.38 (9H, m), 7.49 

(IH, t), 7.56 (IH, d) 
1M 3 

3 - [ (3R) - 3- «>-e>x;l7*-JU7i /) - 4- [4- (4-tX 
3-[(3S)-4-[4-[l - (K>y)lt^yijjUrn-jV) - 4 - t v? 

y*/M-*->] 7x^] -3- K>4f>x;b7*-;U7$y) -1-7^ 
;W *:/'/ihi;*6 6 9 mg (1. OSmmolK 10%^y^f 2 

3 0 1 
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-A#*3 0ml CWILTm-MMw^ «i«*LT»6ftfcM 

IKS 0. 3 0 2 g (0. 4 lmmol) m 3 8% 
« (DMS0-d6) 1.50-1.70 (2H. .). 1.70-1. 86 (2H, .), 2.00-2.11 (2H, 
■). 2.33-2.74 C4H, .), 3.01-3.16 (2H, .), 3.18-3.30 (2H, ■). 3.31-3.44 ( 
1H, ■). 4.51-4.60 (1H. ■), 6.81 (2H, d), 6.96 (2H, d), 7.33 (1H, d), 7.4 
3-7.62 (5H, ■), 7.74 (2H, d), 7.80 (1H, d), 8.53 (2H, br), 9.08 (2H. s), 
9.22 (2H,-s) 



117 5 

3- [ (3R) -3- «>if>W7 t -jU 7 ; y) - 4 - [4 _ (1 _ 7<fe 

3 - [ (3R) -3- «y*>X>\,7it-Jl,Ti;) -4- [4- (4-f 
0- 7mg (0. 0l5mmol)M^ iU $mm I 5 8 tmtoB*ft 
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JRS 11. lmg (0. 0 14mmol) W 9 5% 

MS (ESI, m/z) 548 (MH+) 

H-NMR (DMSO-d6) 6 1.50-1.82 (4H, m), 1.97-2.10 (2H, m), 2.29 (3H. s). 2 
.34-2. 72 (4H, m), 3.22-3.59 (4H, m), 3.68-3.82 (1H, m), 4.57-4.66 (1H. m 
), 6.82 (2H. d), 6, 97 (2H. d), 7.33 (1H, d), 7.43-7.62 (5H. m), 7.74 (2 
H, d), 7.81 (1H. d), 8.60 (1H, s), 9.15 (1H. s). 9.20 (2H, s), 9.23 (2H, 
s) 

mmm 1 7 6 

3 - COS, 1 Z) - 3- (^>-tr>x;U7^-;ur ^ /) - 4- [4- (l 
-T-trh-f i K-T iV- 4 -h'^'J 'J ;k**>0 7i-^] - 1 -Tt— )V\ O 

3 - [ (3S) - 4- [4 - [1- (^y-JjVJt^^iDVX—fr) -4-f^ 
ij y^t^y] 7x-^] - 3- (O-eyx^t-^T;/) - 1 -7-r— 
;U] ^> V- h 'J JH 2 0 mg ( 0 . 1 9 mm o 1 ) **Sft*** 3 0 
S (W/V) i^y-^2ml KflD^ Ifit'Hfefi^l/fco ttl ^^"CT > 
^T£l (w/v) x^-;H§$5ra 1 CSIUSfiT- Bfc 

2 B«BHI#l/fco »*(E*S*Lr#.<&nfc»S«**Stff! 1 5 8 tmm 

iRS: 1 2mg (0. 0 16mmol) W 8. 4% 
MS (ESI, m/z) 546 (MH+) 

H-NMR (DMS0-d6) 8 1.64-1.81 (2H, m), 1.96-2.10 (2H, m), 2.28 (3H, s), 2 
.46-2. 52 (1H, n), 2.67-2.73 (1H, m), 3.47-3. 52 (2H, m), 3.70-3. 77 (2H, m 
), 4.11-4.23 (1H, m), 4.56-4. 67 (m, 1H), 5.47 (IH, dd). 6.27 (1H. d). 6. 
82 (2H, d). 6.96 (2H. d), 7.06 (1H, d), 7.28 (1H, s), 7.42-7.49 (3H. m), 

3 0 3 
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7.54-7. 58 (3H, m), 7.65 (1H, d), 8.02 (1H. d), 8.58 (1H, s), 9.12 (1H, 

s). 9. 18 (2H. s), 9.29 (2H. s) 

mmm 1 i i 

(2S).-N- (3 -7; ^77i — ;U) -2- (^>-t?>*;U7 *—Jl/7 i J 
) - 3- [4- (4 -b'^U ^M"+->) 7x— ;b] -7ut°t>7; K ~HJ 

111 

(2S) - 2- (K>Hf>x;l/7*— ;l/7; >0 - 3- [4- [1- 

(2S) - 3- [4 - [1- (O'J^^'yti)^— ;U) - 4 - tX'J 
?}-4-->] 7x-;l/] - 2- ( t -7" h + ->^^— ^ y) 7nh°^->^y^- 
3 . 96g (7. 9 4 mm o 1 ) £ 4 ^ig-ffcTksft© i?jr*-V 3 0ml 
izMMV, lST'4S|WLfcc rg^©*U#«5.n7t/4^M^DMF 4 0 
ml CigPU 0°CC>M V7"D hVl/Ji^;L/T $ > 5 . 14ml ( 2 3. 8 3 m 
mo 1 ) . ^>^>x;l/7t-^A^piJ K2. 1 0 g ( 1 1 . 9 1 mmo 1) 

£jax.^-c2. 5B#r B w^b/c 0 mm^j^mmmmtLnm^-oxmm 

iRS 3. 5g (6. 5 2mmol) W 82% 

H-NMR (CDC13) <5 1.60-2.00 (4H, m), 2.95 (1H, d), 3.45 (2H, ddd), 3.47 ( 
3H, s), 3.76 (2H, ddd). 4.19 (1H, dt), 4.41-4.49 (1H, m), 5.16 (2H, s), 
6.78 (2H, d), 6.98 (2H, d), 7.30-7.58 (8H, m). 7.76 (2H, d) 
112 

(2S) — N - (3-7;y;7i-;i/) -2- (0-bf>x;b7 *-)VT I J 

3 0 4 
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) -3 - [4- [l- <s<*yy)V-** : sii)\s-#-)V) - 4 -tr^u v*/M-*->] 

7x-;U] ^Dft>7; K (2S) -2- (^>-tf > *;U7 *-JUT 

iS) - 3- [4 - [1- «yiSJl**i/t>JU7f;-jl>) - 4 - If^'J -y)Ut^r 
•>] 7i— ;U] ]c*y&* f-;n . 7 5g (3. HmmoD^^y- 
;H 0ml, fh7tKD77>l 0ml Ojl^liCjgP U 1 SSzKIWb^- 
h y A*ig# 6 . 5 2ml ( 6 . 5 2 mm o 1 ) ZtiDZ., 5 0 tt-lftffi^ L 

KiU gflffll 1 ©II 1 ct[^^®m«t^fP(C J: »3i*^^^/Co £ v LT# 
fctlfcilM*Siifc&fc* U > 6 0ml i:SIL, 3 — T ? i : J> rig 

8!S7 4 7 mg (3. 6 lmmo 1) , WSC 7 5 Omg (3. 92mmol) 

Jftfi 1 . 8 9 g ( 2 . 9 0 mm o 1 ) 8 9 % 

H-NMR (CDC13) 5 1. 72-1. 83 (2H, m), 1.85-2.00 (2H, m), 3.32 (1H, dd), 3. 

44 (2H, ddd), 3.61 (1H, dd), 3.78 (2H, ddd), 4.04-4.14 (1H, m), 4.42-4.5 

1 (1H, m), 5.32 (2H, s), 6.84 (2H, d), 7.18 (2H, d), 7.28-7.38 (9H, m). 

7.43-7.50 (2H, m), 7. 64-7.69 (2H, m), 7.77-7. 83 (1H, m), 8.02 (4H,'s) 

Xg3 

(2S) -N— (3-7;^7 7i-;l/) - 2- (0-tr>X/U7 *—)V7 i J 
) - 3 - [4- U-tf^'J 7i^H ■7 , Ph°^>7= K ZL V 

(2 S) — N— (3-7; 7x-;b) - 2 - (<>-br> 7. *^/l/7 $ 

y) - 3- [4- [l- (^>^;u**->77;u*-/i/) - 4 -t'^y v>v**- : s 

] 7x-;b] 7°Dt 0 :t>7^ K9 Omg (0. 1 3mmo 1) fc&ftzk^OgfeBfc 

3 0 5 
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v7^-KftU hU7;l/?|-PiWtO. l^W-TS (v/v) 7jc<tT-th- 

®fb£tt*»fco 4X* 3 4mg( 0. 0 6 5 mmol) 49% 
MS (ESI, m/z) 522 (MH+) 

H-NMR (DMS0-d6) <5 1.71-1.88 (2H, m). 2.02-2.16 (2H, m), 2.68 (1H. dd), 
2.88 (1H. dd). 3.03-3.17 (2H, m), 3.20-3. 30 (2H, m), 4.05-4.15 (1H, m), 
4.54-4.62 (1H, a), 6.83 (2H, d), 7.10 (2H, d), 7.34 (2H, dt), 7.42-7.50 
(2H, n). 7.57 (2H, d), 7.70 (1H, d), 7.92 (1H, d), 8.38 (1H, d), 8.58 (2 
H, br), 9.13 (2H, s), 9.31 (2H, s), 10.42 (1H, s) 

mmm 1 7 8 

(2S) -N— (3-7;^;7x-;W - 2- t—J^T i J 

) - 3 - [4 - (1 -T-b h-f i K-OU- 4 -t"XU : J)VJt*-/} 7x-;H 
7*Dft>7; K rh''j7;Woftil£©^JS 

(2S) — N— (3-75^/71 — ;U) - 2- (K>HfV^7 ^-^T ^ 
7) - 3- [4- (4 -h*^U 7x-;H 7Dh 0 t>7; K — 

b 'J 7;M-o@fc®?i&8 O mg (0. 1 5 3mmo 1) ^ffljg^i: L, 3lffi#J 1 

5 8 tmffio&mzm^mit&w&mzo 

JRS 3 0 m g ( 0 . 0 3 8 mm o 1 ) JR^ 2 5 % 
MS (ESI, m/z) 563 (MH+) 

H-NMR (DMS0-d6) 6 1.65-1.72 (2H, m), 1.98-2.12 (2H, m), 2.30 (3H, s), 2 
.67 (1H, dd), 2.88 (1H, dd), 3. 46-3.60 (2H, tn), 3.69-3.82 (2H. m), 4.04- 
4.16 (1H, m), 4. 58-4.68 (1H, m), 6.82 (211, d), 7.11 (2H, d), 7.33 (2H, t 
), 7.42-7.48 (2H, m), 7.53 (2H, t), 7.70 (1H, d), 7.92 (1H, s), 8.38 (III 
. d), 8.60 (1H, s), 9.11 (2H, s), 9.12 (1H, s), 9.32 (2H, s), 10.41 (1H, 

3 0 6 
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S) 

mm 1 7 9 

3 - [ (2S) - 2- (KyV>X}\s7*-*Ti J) -3 - [4- ( 4 - 

3- [(2S) -3 -C4- (I -^>i?;l^-*->*^ : -^-4 -f^'J 

7t -^] -2- (t-/h+->^^7^) 7otf*i/] -4 
_ 3 -K^/-hUiWO** 4- [4- [ (2S) -S-*OD-2- (t 

ym<yy*\. 3g(2. BmmolK 3 -t Kd*->- 4 -3- K^>v* 
- KU;U6 8 6 mg (2. 8mmo 1) . ft** U ^ 3 9 Omg (2. 8 mm 
o 1) **J*+**tU»7i KK*»U 6 5°CT'4 BWUco.W^^ 

X@2 

3- [ (2S) - 2- (^>f>^7^^7;/) - 3 -[ 4 - (l-'O 
s;/M-*->*^-^-4-^';s?/W-*->) 7*^1 7ntf*->] -4- 
3 -K^/-h'J^« 3 - [ (2S) - 3-[4 - 
. > ^;^;b-4-t^'J^+-» 7x--^] "2- ( t -7 h***** 
i*75;) rnW] - 6g(2. 7mmo 

i) * 4 u w-c-««»^fco mm 

x**75>lml (lmmol),^>^-^D'JK0. 34ml 
(2. 7mmo 1) ZfflWUo i»xf-;U*»W»«i: ** 

3 0 7 
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m i ©xn i tm®(Dmm&mc&r)&$i<ti!]£mz 0 m^x-> u 

JRfi 1. 17g(l. 5 6mmol) 71% 
H-NMR (CDC13) <5 1. 70-1.80 (2H, m), 1.85-1.95 (2H, m), 2. 85-3. 05 (2H, m) 
, 3. 40-3. 50 (2H, m), 3.70-3. 90 (5H, n), 4.40 (1H. ■), 4.90 (1H, d), 5.15 
(2H. s), 6.71 (1H, s), 6.75 (2H, d), 6.95 (2H, d), 7.01 (1H, d), 7.30-7 
.55 (8H, ■), 7.76-7.81 (2H, m), 7.89 (1H, d) 

Jim 

3 - C (2 S) - 2 - Ky^>x;l/7t-^7;/) - 3- [4- 

»jv^M-*-» 7x-^] 7d^->] - 4 -a- hxyxr s *J> ~ mj *7 

3- [ (2S) - 2- (O-gyXJls? *-Jl>T i J) -3 -[4- ( 1 
yyfrjr^-'sij )]/#—))/- 4 - t'^U v>;M-*-» 7i-;H 7n^*^] -4 
- 3- KO V— h 'J ^ 9 7 m g ( 0 . 1 3 mm o 1 ) £ 4 &J©SflaK*©*?* 
+if 3 m 1 IZMV U J -to 0 . 5ml fciDX^ MT? 4 B K8t# L 
/Co *«t*ttEfl?*UT»&nfcm*T>*-T*l 0%^-tS (w/v) 

S (v/v) tK£7* h-hU^©ffi£iS&Tf§ajU @ &t)» 7 ^ * •> a 

JR* 3 5mg(0. 04mmol) 1R$ 31% 
MS (ESI, m/z) 635 (MH+) 

H-NMR (DMS0-d6) <5 1.70-1.85 (2H, m), 2.00-2.12 (2H, ■), 2.50-3.60 (7H. 

3 0 8 
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m), 4.05 (2H, n), 4.50 (1H, m), 6.74 (2H, d). 6.98 (2H. d). 7.21 (IH. d) 
, 7.26 (1H, s), 7.37-7.67 (5H, m), 8.30 (1H, d), 8.16 ( IH, d), 8.56 (2H, 
brs), 9.18 (2H, brs), 9.32 (2H, brs) 

mmm 1 8 o 

3 - [4-7=^;-2 - [ (2 S) - 2- (0-£>X)U7*-JlTi J) - 
3- [4- (4 -tr^'J i?)\sHr*i/) 7x-;H -fa^fy] 7i-;H -2- 

ami 

2 -7*1- JUT i J- 3 - [2 - [ (2 S) - 2 - (.O^fyXJUy *-/U7 i 
/> - 3- [4- (4 -t°^'J 7i-/P] 7*D^->] -4-->7 

3 - C (2 S) - 2 - (^^>X^7t^l/r;y) - 3-[ 4 - ( l -< 
>^;l^* )U- 4 -h°^U i^i^t*^) 7x^] Tu^'s} -4 

-3-FX>'/-HJ;H 97mg(0. 2 6mmo l) > 2-T*Y7 UT 
i"J;«yf;H 4. 4mg (0. 5 2mmo-l) &7-feh—H;^6mliC» 
J5?U S^^i^A (II) 7. 3mg(0. 0 3mmo l) . MJ-o- h 
U 7 4 >5 5mg (0. I 8mmo IK h 'J7f-;l/7S > 9 6mg (0 

. 5 2mmo D ^tw^-mmm^fzo mm^^u mm^j^mmm 

7 .r -T-fcS! L^I<"fc£tl£*#-fco iRS lllmg (0. I 5 mm o l ) W 
$5 8% 

H-NMR (CDC13) 6 1.68-1.80 (2H, m), 1. 84-1. 96 (2H, m), 2.07 (3H, s), 2.7 

5-2.90 (2H, m), 3.40-3. 50 (2H, m), 3.70-3.95 (8H, m), 4.40 (IH, m), 5. 15 

(2H, s), 5.35 (IH, d), 6.73 (2H. d), 6.89 (IH, s), 6.91 (2H, d), 7.22 ( 

IH, d), 7. 28-7.47 (9H. m), 7.53 (1H, m). 7. 74-7.76 (2H, m) 

3 0 9 
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urn 2 

3 - [4-7;^y-2 - [ (2 S) - 2 - (^>-tr * — JlT i J) - 

3- [4- (4-fc'^'J -JJl**i/) 7x— ;U] 7p^ + ^] 7.*— 7U] -2- 

2 -T-b^-ZbT IS -3 - [2 - [ (2 S) - 2- (^>-i?>X;U7 *—)l<T 
;/) - 3- [4- «-e^'JW*i/) 7x-;l/] 7°D^^->] - 4 - •> 

7 7 7 x— ;H 7 ? U /HM f-;u 5 0 0 m g £ 4 SJEflMfc**© y*** 
10ml fcig/g U x^;-;l/2ml 2 B L/c »«SE*B* 

fck.mz'ktsw®. iomi l 3 mmmw ttz 0 mm^m^ t-cn zntzm 
mm^ smmmt^m 2 5 m k M8m 1 £jd*.t 5 ^sn^^Lfco m 

?r'Jt-g u SMi«M^^n-7h^7 7^-{c# U h 'J 7~;M-pBH*£ 0. 1% 
^t*-5 (v/v) 7k<t7-t? h- h- U ;u©«^«tre*lB Ls @iftf5©7-5?-> 
3 ^«lt5 d i K J: t) , *JB{hA«!*#fco 
iRS 1 5 2 m g ( 0 . 1 9 mm o 1 ) JR* 3 0 % 
MS (ESI, m/z) 595 (MH+) 
H-NMR (DMS0-d6) <5 

1.70-1.82 (2H, m), 2.00-2.12 (2H, m), 2.55 (1H. m), 2.90 (1H, m). 3.02-4 
.05 (7H, m), 4.15 (1H, d, keto form), 4.30 (1H, d, keto form), 4.50 (1H, 
n), 6.70-7.02 (4H, m), 6.91 (1H, s, enol form), 7.15-7.70 (7H, m), 8.23 
(111, d), 8.34 (1H, d), 8.6 (2H, brs), 9.05-9.30 (4H, m) 

mmm 1 8 1 

3 - [4-7iy;-2 - [ (2 S) - 3 - [4 - (1 -7-fe b-f i K-f^U- 4 

3 1 0 
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-h'^'j >>;M-*» 1 *-)\A -2- (/^>-fcfyx;U7 *-)VT i V) 

3- [4-7;y;-2- [ (2S) - 2- (^>-tf>X;U7 * --J17 i J ) 
-3 - [4- (4 -tf^'J ^>M-*-» 7x-;H 7°n#*->] 7i-;l/] -2 
-^+y^nt°^->K Zhij7;l/^DSi«l 6 2mg (0. 2mmol)£ 
i^y-;l/5mH:gIU h'JxW;>l. 5 g ( 1 5 mmo 1 ) x 
;U Tth-r^'-F *aiKS4 3 5mg (3. 5mmol) ^Mllfl 4 

tt$3©7 ^ ? -> a Z t fC<fc ^M{t£4$5£?# fco 

JR* 117mg(0. 13 5mmol) JR^ 6 7% 
MS (ESI, m/z) 636 (MH+) 
H-NMR (DMS0-d6) 6 

1. 60-1. 80 (2H, m), 1. 95-2. 10 (2H, m), 2. 25 (3H, s), 2. 60 (1H, m), 2. 90 ( 
1H, m), 3. 30-4. 10 (7H, m), 4. 22 (1H, d, keto form), 4. 45 (1H, d, keto fo 
rm), 4.59 (1H, m), 6.70-7.00 (4H, m), 6.90 (1H, s, enol form), 7.15-7.67 
(7H, m), 8. 23 (1H, d), 8. 33 (1H, d), 8. 58 (1H, brs), 9. 00-9. 30 (5H, m) 
, 9.80 (1H, br, enol form) 

18 2 
$mm 1 8 3 
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HflffiW 1 8 4 

M«Wtli^oho>l:->^ (PT) ffljei*£Jfll *T*5£Lfco PT 

-X->g?H^- h 'J ->AzK«jft€- 1 1 ^fi^jnx., jS-C^^fCJ; ^MS^^IL 

tZo MM A 5 // 1 lcM<fc^£^trDMS0^5 // 1 ^-C2#Pd1 

mmjg&m ommm+ttwD iz&mw:. 3 Ttt^^^^-hu sy 

smex PT II (mffiE«m^tt$L W¥!&tm h u Xf- 13. 2 m 

ffii'fk^O^OfttJ^fCDMSO 5 p. 1 ^lJP^/cfc(7>^3> ho-;l/t U =J 
> h d-;WD P T£ 2 ^{CMg-r^>M^#lMO@©^M^iJ6 (P T 2 



3 1 2 
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«-2 





1 1-1 1— L- 1 Li-lui. ilA. WC l£±i 

12 (plCa) 


Srtt (pICso) 


fju ml i\jL fjBt IhJ T n Ix 

(PT2) 




6.5 


3.4 


5.9 




5.8 


<3 


- 




5. 5 


3.2 


<4. 5 


mm 9 doit&m 


6.6 


3.5 


6.2 


i tmt&to 


7.3 


4.1 


- 


mmmi 1 mitum 


7.4 


3.6 


6.7 




7.6 


<3 


- 


2 l©{b£4» 


7.3 


<3 


- 


UMl 2 2©ftlW 


6.3 


<3 


4.5 


l»l 4 3©^k^ftj 


6.3 


3.4 


5.3 




5.8 


3.4 


5 




7.4 


4.7 


6.5 




5.8 


4.1 


5.1 


mmi 5 8©{b£4& 


6.8 


4.3 


6.2 


£S&0| 1 6 0 <DiteM 


6.5 


3.8 


! 


mm \ 6 2<Dit&to 


6.6 


4.4 


- 


mMU 6 5 <DitGW 


6.7 


4 


6 


6 7©fb£ftl* 


6.3 


3.9 


5 


^SfefiRJ 1 6 8 (D{t-t¥ft) 


7.5 


4.1 


6.2 


mm 1 7 1 ©ifc&#i 


7 


4.4 


6 




6.6 


4.2 


5.9 


mmi 7 8cD^b^j 


6.3 


<3.4 


5.7 




6.8 


5.5 


5.7 


mmi 8 i©!b&#/ 


7.7 


5.8 


6.7 
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(HU «<K ggffiffl 1 2 2©^«JttN- [3- (3-7; ^7x/*y) 
7o fyu] - 4-7; *Jj<yX7 IV ~Y U -^M-dIEMS*, Hi 1 5 
4(D^mt 3 - [ (2 S) - 2 - (<>-tf >x;U7*-;UT •/) - 3 - [4 
- (4-tX'Ji>;l4*-» 7i-;l/] 7D7j? + ->] <>X7;y> 
;U*Dftttfi*. 1 6 7 ©<ffc£« 4 - [ (2 S) -1- [4 - (4 - 1° 

^'J 7i-^] - 3- (3-7;^/7i/ + y) -2-7ot:;U 

JKT* ^M^i 9 5 ~ I 8 1 T?&^fc*38!B©fli^©^^£^o 
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O 




mmm 9 5 oit&m 



o 




mmm 9 8 a>it^ 
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mmm i o o ©<t^& 




SIM 1 0 1 ©ffr&tfc 




mum i o 2 ©ft&*5 



316 
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3COOH 



mmm 1 0 5 <Mi-&vo 




• CF 3 C00H 



mmm 1 0 6 oat^m 
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H 3 C 



CH 3 




CF 3 C00H 



H2N NH 




HN. n. 




2CF,CO0H 



HjN NH 

H*S0i] 1 0 8 oit&to 



^ NH 7 




jCFjCOOH 



HjN NH 




CRCOOH 



H,N NH 



mmm 1 1 0 © 
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320 
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,C00H 



HjN NH 

III 1 2 2<7)N- [3- (3-75yy7i/^» tf;U] -4-T = v? 
M>X7 5F - h M7;u*nfilFili£ 
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CFjCOOH 



H Z N " NH 



1 2 2CD4- [3- (3-7;v/7i^v) tfjU^UU/^-OUS 



o 

A 



H 3 C 




NH 




CFjCOOH 



HN NH, 



mm 1 2 3 roft^ 




• 2CF 3 C00H 



HN NH 2 



H,N 




NH 



HjN NH 

mmm 1 2 5 t^a 




2CF3C00H 



^90 
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if 




^> • 2CF 3 C00H 



HjN NH 
1 2 6 <D{b£&) 




2CF,C00H 



H 2 N NH 



1 2 70? N- [3- (3-7;v^7i^v) :/atf;U] -3-7Sv 





CF,C0OH 



HjN NH 



1 2 7 0D3- [3- (3-75v/7i^v) t?>ua;U/**-OU] 




CF,C00H 



HjN' ^ NH 

mmm 1 2 8 <Dit^® 
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O 




mmm 1 2 9 ©*t£#5 



o 




• CF,C00H 



mmm 1 3 0 mt^m 



o 




1 3 1 (DitSfyl 
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O 

.A. 



> Kl 



•NH, 



1-t.N NH 
1 3 5 ©ffr&«) 




2CF,C00H 




o 



HN. ^ . o 





CF 3 CO0H 



HjN NH 

Hffifll 1 3 6 <ZHb£4*3 



o 

A. 





• CF 3 C00H 



HSfeflJ 1 3 7 (D{t^ 




2CFjC00H 



H 2 N NH 
H*fc0>J 1 3 8 (Dlfr&t 
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HN v NHj 




3 CF 3 C00H 



HjN NH 
1 3 9 (DitS® 



NH 2 

H 3 C -0> 



J 



HN. ^\ n 



H 3 C — ^ 




2CF 3 CO0H 



HjN NH 

mmm 1 4 0 (nits® 



NHj 



3 CF 3 C00H 



H 2 N 

HjN^NH 

mmm 1 4 1 (D^b^ 



o 




2CF,C00H 



HjN NH 
MM&l 1 4 2 ®it-g®) 
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• 2CF 3 CO0H 



1 4 3 (D4tSV>) 




• 2CF,CO0H 




HjN ^ NH 
^SfcflJ 1 4 6 (Dit^ty) 



328 
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3 CF,C00H 



H^l NH 

mMMl 5 05)3- [ (2S> - 2-T*S- 3- [4- (4- 



• 2CF,C00H 



ittfll 5 00)3- t (2S) - 2-7S7- 3- [4- [1 - ^S^*** 





, • jCF,C00H 



1 5 1ff)3- [ (2 R) - 2-TS.y- 3- [4- (4- ^'Jv^* 
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2CF 3 C00H 



H2N 

1 5 lO}- [ (2R) -2-T5-/-3- [4- [1- (a'>v^** 




2CF 3 CO0H 



1 5 2co3- [ (2 S) - 2- (l^>^7^r^?iy) 
□IHRtt 



- 3- [4- 




CFXOOH 



Mil 5203-[(2S)-2- (X*>;UU7*:L;wiy) -3- [4- 
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1 5 2W3- [ (2S> - 3- [4- [1- wot-h**—*) - 

—2— (X * * — H>T s. S ) ^n-f* 




HftEftll 5 3(753- [ (2S) - 2- CJ-!H>7.)\,yit-)\.T^ S) -3- [4- 
(4— fcfs'J v-M/**-/) 7I-JI-] T/PsJ?*^] ^i'T'Tiyi' -h'J^Q^ 




^Sfcfllj 1 5 303- [ (2S) - 2- (^>^7*2Jl-7Jy) -3- [4- 
<:7*>xjU7*:i*:r*v) 7i;jH 7n-f*v] /oX7 5 5;> h'J7Q 
*pfit«tfM 
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1 5 3 (03- [ (2 S) - 3- [4- [1 - (aC>v^** S^*^*-JU) - 



HN 




I 'I 




O Jf 




— S-HN 
O 






H 2 N^ NH 



2CF,C00H 



54CT)3-[(2S)-2- (^*>^7*-*r3y) _ 3 _ r 4 




• CF,COOH 



^S£0IJ1 5 4(03- [ (2S) - 3- [4- [l- - 
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2CF 3 C00H 



NH 



mm 1 5503-[ (2S)-2- (2-^7^ l/>^7*-^75^) -3- 



HO 




CF 3 CO0H 



HjN NH 

5 50 3- [ (2S) -2- (^>^7t^75/) -3- (4 




CF 3 C00H 



ftttMt 5 5 CD3- [ (2S) - 3- [4- [1- ' 
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H 3 C 6 




2CF3COOH 



HjN" NH 

miMm 1 5 6 <Dit£® 



O 0 tk 



SHN 
O 




2CF,C00H 



HjN NH 

mrnm 1 5 7 nits® 



NH 





Of- 

N — ' o 



HjN NH 

mmm 1 5 8 ©<t£«9 




2CF.C00H 



NH 




o- 




S-HN 
II 

o 




2CF 3 C00H 



HjN NH 
USE*?] 1 5 9 (DitSW) 
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• 2CF 3 CO0H 



HjN NH 

mmm 1 6 0 <Dit%® 




IM 1 6 2 <D ffrStt 
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&tem i 6 3 <Dit&&) 




mm i 6 4 ©fk^tt 




^S£0>J 1 6 5 ©f t##j 
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• 2CF 3 C00H 



mmm\ 660(2E)-3-[4-[(2S)-l-[4- (4-t^'Jy>^ 
*» ^iZJP] -.3- (3-?iyV7i^^y) -2-yntr;^^7?f < 




• 2CF 3 C00H 



;JS^J 1 6 6 CO (2E) -3 - [4- [ (2 S) -1- [4 - 
v) -3- (3-7SvV7iy*y) - 2 fc^UyUU? 




HO 



2CF 3 C0OH 



£M1 6 7 C7>4 — t (2S) -1- [4- (4-t^JW + i/) 7i^] - 
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2CF 3 C00H 



HjN NH 

§t*£#j1 6 7(04- [ (2S) -1- [4- (4-tf^y v^#*y) 7x-^] - 




2CF 3 C00H 



HjN NH 

HI 6 7»4- [ (2S) -1- [4- 7x"^] - 




2CF 3 C00H 



HjN NH 

^JfcflJ 1 6 8 ©fb£#j 
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mmm 1 7 0 <ofb&#> 




- 2CF 3 cpoH 



h^N ^ NH 

1 7 1 aits®) 
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H/J NH 

mmm 1 7 7 cmi:^ 




• 2CF3C00H 



HjN NH 

HJfcflj 1 7 8 fflfb£#i 
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• 2CF 3 COOH 



HjN ^ NH 

mmm i 7 9 aitsto 



HO 




• 2CF s CO0H 



HjN NH 

mwm 1 8 0 a><t&vi 

HO 




• 2CF 3 C00H 



H 2 N NH 

mmm 1 8 1 nits® 
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1 8 5 

2 -7-fc h7 ~ K- 3 - [4 -7 i VJ -2 - [ (2R) - 2 - (4-7; ^ y 



(3 r) - 3 - t h + ->^yi/?K-;u7 i y - 4 - 1 Kn*->7'? >iH>y 
ju©£-/& 

N— t -7* h + ->/7;l/^— ^-D-7X^ 0 7^>^-jS-^>^yUJiX-ryU 
1 5. 0 g ( 4 6 . 4raraol)v h U if- )VT i>6.4 7ml ( 4 6. 4 mm o 1 ) 
^fh7t Kp75> 2 3 0 ml (CjgjgU *ftT^pfftxfM 4ml 
(4 6. 4mmo 1) ^il 5#IBHB*Lfco £t;fc#tMfe*R5litW=«k*)ll* 
£U tt*{::*5 g> T^b*?*^ h U f Al. 8 g (46. 4mmo 1) 
TflDX.1. 5 ^F H m^L/Co m^XZ C(C 1 ^&4b7K5fc7K*tt£ 2 0 0 m 1 £flD 

Jl=2 : K v/v) TilSLgHk^tl^i/Co 
JKft 1 0. 2 g ( 3 2. 8 mm o 1 ) JR$ 7 1 % 

1H-NMR (CDC1 3) 5 : 1. 42 (9H, s), 2.66 (2H, d), 3.65 (2H, dd), 4.00 

(1H, ddt), 5.14 (2H, s), 7.35-7.40 (5H, m) 

112 

3 - t Kn+->- 4 -a- V<yy~- h 

3 - 1 Ko + ->- 4 - 3- K3CM&2 2. 3 g (8 9. 7mmo 1 ) £x Yv t 
KP77>3 0 0 ml IC^L^fcOl^no^xf/HQ. 7ml (206 
mmolK hiJxWi >28. 7ml ( 2 0 6 mmo 1) ^OU'Mfco 

1 5 ammt. zn&ttz b y xf^? ^ ytsse^^aigij u 7 >*-7«-/<y y 



111 
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tati oi^ram^x *i«*ttE9*LTSb»nfc«a«i*^^**>4 5 0 

m 1 IzfefftLmfr h U 7Mn^ 1 7. 4 m 1 (117 mmo 1 ) N 

t" 'J V y 2 1. 8 m 1 ( 2 6 9 mm o 1 ) £ 0 °CT-J[];l/co 1 8 l$ffliK&& 

(1:1) 18 0ml IC&jW Lfc 1 m&MBtiki- b ATk^tt 90ml 

(9 0. 0 mmo 1) «jn?jtax.fc 0 4B*Rg«#8L ffil««EI£Ls 

jvii 5 A * o v h >r 5 7 -f --T?»« L«M<b^**»fco 
JR* 9. 2 9 g (3 7, 9 mmo 1 ) Jft$ 4 2% 
MS (FAB, m/z) 246 (MH+) 

1H-NMR (CDC1 3) <5 : 5. 63 (1H, br), 6.96 (1H, dd), 7.23 (1H, d), 7.79 
(1H, d) 

(3 R) - 3 - t - -f JbT 5. J - 4 - (5-'>77-2-3- K 

(3 R) - 3 - t -yb^y^J^-JlTiJ-A - t Kn*->7'?>®?^> 

0. 1 6 g (3 2. 8 mmo 1) £H/l/x>i 0 0ml IC&JBU 3-h K 

□ *y-4-3-h^> 1 /-h l J;H0. 5 g (42. 7mmo 1) , h'J7i^ 

*X7>f >11. 2 g (4 2. 7 mmo 1) % N, N, N* , N' -f - h5^VU7 

Vv>rt7l/*"*->7S K7. 4 g (4 2. 7 mmo 1 ) £*&TJto;L. Sfi7?-lft«*fi 

Lfco *U6*-H*LTS t>tL/caS^£>';^yVU^5A^DV - 

('vM*->:Bi®x^U=2 : K v/v) LSlM^St, 

3 4 5 
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iR* 11. 9g (22. lmmol) IX* 6 7% 

1H-NMR (CDC1 3) 6 : 1.47 (9H, s), 2.90 (2H, t), 4.03 (1H. dd), 4.15 
(1H. dd), 4.40-4.50 (1H, m), 5.19 (2H, s). 7.01 (1H, d). 7.30 (1H, s). 
7. 35-7. 40 (5H, m), 7. 92 (1H, d) 
1*14 

(1R) -i-^y-Jo^ri/tl)^~JU^i-JV-2- ( 5 - >7 J - 2 - 3 - K 

(3R) - 3-t-^h**>*A'#-^T5y-4 - (5->7;-2-3r 
K7x/*-» ^y|^>j>jHl. 9 g (2 2. lmmo 1) * 4 £3£«Mfc** 

© 120ml Lx o « i *n. a^-aerc 2 *ms* 

K v/v) 5 0ml SrjQiLv WlH1i^ilHL»fb£*£»fco 
IRS 6. 1 g (12. 9mmo 1) iR* 5 8% 
MS (ESI, M/Z) 437 (MH +) 

1H-NMR (DMS0-d6) 5 : 3. 02 (2H, d), 3.94 (1H, ddt), 4.30 (1H, dd), 4.34 
(1H, dd), 5.16 (2H, s), 7.26 (1H, dd), 7.32-7. 40 (5H, m), 7.54 (1H, s), 
8.03 (1H, d), 8.52 (2H, br s) 
XH5 

(3R) -4- <5->7V-2-3-K7*y*-» "3" (4-->7^y 

(1R) _ ! _/o^ a ^v/^;^-;I/^f-;U-2- (5-^7^-2-3- 
K7 x 7 if-^7 A ^ d 'J K4. 7 3 g ( 1 0 mmo 1 ) x 4 - 

->7/&m#8£2. 9 g (2 0mmol)x 1 - fc Kp*S"<>V M TV-* 
3. Og (2 2mmol) , htjxW;>6.1ml (4 4mmol) ***o 
o^>50mli:t»U »T> 1- (3-^W;^ot» -3 

3 4 6 
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-s-l-frijA/tfitj I K*fiK*t4. 2 g (2 2mmo 1 ) £Anx- 1 0#R3»#U 
iUTlSt 1 RrlSHt^Lfco jfc£flnx.TEfe*rtfjtU 

=,74- (/s^-Hf > : ff^x^;L/= 3 : K v/v) TSS!Lia^?:'ll/:o 
iRS: 2. 8g(5. Ommol) W 50% 

1H-NMR (CDCl 3) 6 : 2.93 (1H, dd), 3.08 (1H, dd), 4.13 (111, dd), 4.30 
(1H, dd), 4.94 (1H, dddd), 5.14 (1H, d), 5.19 (1H, d), 6.96 (1H, d), 
7.03 (1H, dd), 7.28-7.33 (5H, m), 7.72 (2H, d), 7.86 (2H, d), 7.88 
(1H, d) 
.1116 

2 _ 7 ^> 75 K-3- [2 - [ (2R) -3-iK^W-^-2- (4 
- ; s7 JKyV-i JVTi /) "7p#*->] - 4 - ->7V 7 x-'KI T^'J^i^ 

(3R) -4-.(5->7;-2-3-K7x;%y) -3- (4->7^ 
yv^^T;/) ^^^V^M. 2 8 g (2. 2 7mmo 1) . 
I KT ? ') JV&J 7 As 9 7 5 m g (6. 8 1 mm o 1 ) s b'JX(2-y f-fl/y x 
^)^7^4 15mg (1.3 6mmol)> ^ y xf;i/j ; >0. 9 5 m 1 
(6. 8 1 mmo 1 K ^ f^*A7 S K0. 5 m 1 £T-fe h- M ^8. 0 m 1 
tCfg^U ftlA7^-)A5 6mg (0. 2 3 mmo 1) &£M.-etDX.* 9 0 o CT 

^ 7 ^_ (^on*;UA : >^y-7U=3 0 : K v/v) TfSiL^Ht^ 

IR» 9 9 1 m g ( 1 . 7 1 mm o 1 ) « 7 5 % 
Ig7 

2-T-feh7 5 K-3 - [4-7v^-2- [ (2R) - 2- (4-7;-^ 
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W098/31661 ^ ^ , , 

2 . 7ttr =K-3- U- [ (iR)-!-!^^*-'- 
8 , f ,nH« (0. 6 9mmo 1 )*x,y-JM- OmHcSB U 44IS 

*u» & n*-JM«** ' -* 1 0 m 1 cm u * 87 ° 8 

( , 0. 4 mmo 1 ) .«**. 1 ZWMWLfc. iS«S*a*LT»«,il* 

IRS 118. 6mg (0. 1 5mmo 1) «« 22% 
MS (ESI, M/Z) 553 <11H + ) 

1 H-NMR (DMS0-d6) 5 : 1. 17 C3H. 0, 1.96 (3H. O. 2.81 OH. d), 3.66 
(3H. s). 4.08 (2H. q). 4.23 OH. 84). 4.31 QH. 48). 4. 76 (lH.br s). 
7.28 OH. A 7.44 (.H. 64). 7.53 (IB, d>, 7.73 (110. T-* 
8,01 (2H. 4). 8.87 (11 O. 9.28 <M 9-32 (B. O. 9.35 (2H, s). 
9.42 (2H, s), 9.68 (2ft s) 
1 8 6 

(3R ) -3- (4-7-:^^'/^^/) -4- [5-T5^-2- 

.-TthTJF-l- 14-TSW-*- [( 2R)-2-(4-T4^ 

3 4 8 
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Jmtrjls — h U 7Jl<*ummi&l 1 8. 6mg (0. 1 5mmo 1 ) <£6 8t£i& 

s§ i o. o m i <cmu 6 o°cc4mmmwi-z>o mm^^Lz'^^ntzm^' 

1^57 -r-fctfU h'J7;l/^oft»^-0. 1% (v/v) *7k£ 7 -fe h 

JR* 5 6. 8mg (0. 0 8 lmmo I) W 5 4% 
MS (ESI, M/Z) 470 (MH +) 

1H-NMR (DMS0-d6) 5 : 2. 27 (2H, t), 4.02 (1H, dd), 4.19 (1H, dd), 4.72 
(1H, br s). 6.78 (1H, s), 7.35 (1H, s), 7.43 (1H, d), 7.90 (2H, d), 

8.02 (2H, d), 9.10 (1H, d), 9.31 (4H, s), 9.42 (4H, s) 
MMM 18 7 

2-7-brh7 5 K-3- [4-7 £-7/ -2- [ (2R) - 3 Y^i/ijjltf 
—)ls-2- (4 - V J ?-JlJjjW<^-( fr^yV'J frT i 7) ^D^ + ->] 7 jl~ 

III 

(3R) - 4- (5->7/-2-3-F7x; + -» - 3- (4-5^*71/* 
^/<t-fMi/^yl/7; 7) 7'^>^>^yucD^ 

(1R) - 1 -^>7p*77j/M^/M f7l>- 2 - (5-->7y-2-3- 
K7i; + -» xf;l/7V^^A 7DiJ K2. 0 5 g (4. 3 3mmo 1) . 4 
-*J/?-A/1jJW<*'(A&&!G9tl. 2 5 g (6. 4 9mmo l ) . 1 - t Ko*7 
^ 7 7* h U 7 7*-/U 9 9 4 m g (7. 3 5 mm o 1 ) . h U i 72. 7 1 

ml (19. 4 6mmo 1) £77Dny 772 5m 1 fc&j$U ;>KftT\ 1 - 

(3 ^7U7 i;7"n f;U) - 3 -x.f/Uijfrtf'SH i h'MWtm. 4 1 g 

(7. 3 5mmo 1) £AD;L. 1 0#R5i«#U ll'T^ST 1 8 BtRHfitftL/Co 

3 4 9 
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;b=3 : k v/v) rmmi&mit&wzmzo 

2. 30g(3. 76mmol)J|X^ 87% 
1H-NMR (DMS0-d6) 6 :2.96 (3H, s), 2.97 (1H, dd), 3.07 (1H. dd), 3.12 
(3H, s), 4.16 (1H, dd), 4.30 (1H, dd), 4.89-4.99 (1H, m),5. 14 (1H, d), 
5.20 (1H, d), 6.97 (1H, d), 7.02 (1H, dd), 7.29-7.33 (5H, m), 7.44 (2H. 
d), 7.80 (2H, d), 7.88 (1H, d) 
1*12 

,2 -T-fc HTS K-3 - [4 -7 5 C (2 R) - 3 -xh*j/*A/* 

2 ^ (4 -5>^f-/U*-rt//<*-f MV'/'fJl'T; 7) t j o* + ->] "7x — 

;H 7 ? U ;ug?7 f7i/ h»; 7 pSffl*fi©^i* 

(3R) - 4- (5 — >7/-2 -3- K7x;*f) - 3- (4--^^f;b 
73;l//<^'f A/^yVJAtT 5 7) 7 6 g (2. 8 8mmo 1) > 

2 - 7-b h7; K7 7 'JA^T- f-/U. 2 4 g (8. 6 3 mm o 1 ) N H U X (2 - 
>f;b7x-W t>77^ > 5 3 6 mg (1. 7 3mmo 1) . h'Jif^T; > 
1.2ml (8. 6 3mmo 1) , f-Zb^AT 5 K0. 5 m 1 h— > U ^ 

10ml Ki&JBU Slt^7^^AT Omg (0. 2 9 mm o I ) 
1 0 0°C-e5. 5l*lffla^Lfco »K*S*L»?»*lfcM«B«r-> 'J A 
7n-7h^77-( - (i'nDMi, : y ?7— ;U=3 0 : K v/v) Tif^L 
/c$, x*y-M. 5ml twjgflPU 4WW®^t«15ml 

-71/2 0. 0ml i:gSL, J^iTV^AS 7 4mg (10. 1 3mmo 1) * 

3 5 0 
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U h'J7;i/*nft»aiX ( v /v) «*S*£7-lrh-HJ*©«£* 

JR« 5 3 6 mg (0.7 7mmol)K$ 2 7% 
MS (ESI. M/Z) 582 (MH +) 

1H-NMR (DMS0-d6) 6 : 1. 08 (3H, t), 1.96 (3H, s). 2.81 (2H, d). 2.90 
(3H, s), 2.99 (3H, s), 3.64 (3H, s), 4.07 (211, q), 4.24 (2H, t), 4.70 
-4.79 (1H, m), 7.30 (1H, s), 7.42 (1H, d), 7.48 (2H, d), 7.70 (1H, d), 
7.84 (2H, d), 8.69 (1H. d), 9.10 (2H, s), 9.32 (2H, s), 9.67 (1H. s) 

mam 1 8 8 

(3R) - 4- [5-7^-2- (2-*A#*5/-2-**Vif*) 7 

xy + .y] _ 3 _ (4-^^M;i/^/Ky^^7^;) y?ym v 

2-7*h7 5 K-3 - [4-75^-2- t ( 2 R) - 3 Mr*** 
T 9 VM**?* b 'J7Jl/ta«l 5 lmg (0. 2 2mmo i) £ 

estememifcjwwu e oraB^»-r£o iw*f*Ltii&nfc 

a7F ^ 7 ^_,^ u h»j7;i/*oB»*o. i% (v/v) ^-TSTKtT 
•b h- h 'J ;i/©S^*«-e»tB u mm®? ? 9 •> a d tic 

jRft 49. 2mg(0. Olimmol) W 37% 
MS (ESI, M/Z) 499 (MH +) 

1H-NMR (DMS0-d6) <5 : 2. 69 (1H, d). 2.74 (1H. d). 2.87 (311, s), 2.98 
(2H,s). 4.22 (1H, d), 4.26 (1H, d), 4.60-4.76 (1H, m). 7.30 (1H, s), 
7.40 (1H, d), 7.48 (2H, d), 7.50 (1H, s), 7.88 (2H. d), 8.32 (1H, d). 

3 5 1 
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9.02 (2H, s), 9.26 (2H, s) 

mmm 1 8 9 

(3R) -4- [5-7;^y-Z - (2-^l/t:+y-2-t+7xf;b) 7 
x7+^] - 3- (4-A;^>^K>^;l/7;;) 7** >ft$ HJ 7;M" 

2-7-trhTi K-3- [4-7;i?;-2 - [ (2R) -3-^*->#;l/ 
#z.A,-Z- (4 f/^yk^-fMyv'-f^ ^ 7) 7°p#*->] 7x 
7^UA«yf-A/ h 'J7MD«5 4mg (0. 0 8 6 mm o 1 ) £• 

6 ®Mmt 4 m 1 Kmm u 8 o °c-e 2 ^umt^-r * 0 txm $>ntz 

h^7-r -K#U F'J7MnSSaiX (v/v) ^WfSTktT 
■b h.'JyUOfi^lKT^tBLx l6**077^y 3 >«»5Cilc 

iR» 1 0. 5 m g (0. 0 2 mm o 1 ) JfcJg 2 1 % 
MS (ESI, M/Z) 472 (MH +) 

1 H-NMR (DMS0-d6) 6 : 2. 75 (2H, d), 4. 24 (2H, d), 4. 60-4. 76 (1H, m), 
6.79 (1H, s). 7.36 (1H, d), 7.45 (1H, d), 7.48 (1H, s), 7.90 (2H, d), 
8. 02 (2H, d), 8. 32 (1H, d), 9. 04 (2H, s), 9. 25 (2H, s) 

$mm 1 9 0 

2-7-t?K7 5 K-3 - [4-7;-7;-2- [ (2R) -3-x^;l/t: 
—)\>- 2 - [4- (bfo ij ity- l ^>'/<;i/7;y] 7o#+ 
•>] 7 7? D h 'J 7,/M-nftlfc£©&ji£ 

(3R) - 4- (5-->7;-2-3-K7x;+-» - 3- [4- (lfP'J-7 
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(1R) - 1 -Kl'itzilri/ijJVtf-Jl'Jl-Jl'- 2 - (5-->7;-2-3- 

K7 s. J if-yUTV^ — ^ A £ o 'J K2. 0 g (4. 2 3 mmo 1 ) * 4 - 
t'P ViS>-l -i})\s#—)\y) £,H#Hfcl. 0 2 g (4. 6 5 mmo 1 ) x 1 - 1 K 
p + h U 7*7-^6 3 0 rag (4. 6 5 mmo 1 ) , h U xf-;l/7 $ > 

1.3 0ml (9. 3 1 mmo 1 ) ^dd^>4 Om 1 KSflfU *&T\ 1 
- (3-y>fA/7 5;7D^) - 3 -xf^yl/t^'f £ K£&i£8 9 0 
mg (4. 6 5 mmo 1) £fa/L. 1 O^BIttflsU I^TlfiTl 8B#lfflaH*L 

jRfi 2. 6 1 g (4. 0 9 mmo 1 ) W 9 7 % 

1H-NMR (CDC1 3 ) 6 : 1. 83-2. 02 (4H, m). 2.95 (1H, dd), 3.08 (1H, dd), 

3.37 (2H, t), 3.64 (2H, t), 4.15 (1H, dd), 4.31 (1H, dd), 4.89-5.00 

(1H, m), 5. 13 (1H, d), 5. 20 (1H, d), 6. 97 (1H. d), 7. 02 (1H, dd), 7. 29- 

7.33 (5H, m), 7.54 (2H, d), 7.79 (2H, d), 7.88 (1H, d) 
IS 2 

2 -T-teVTi K- 3 - [4 -7 5 V J - 2 - [ (2 R) - 3 + 

—)i-2- [4- (fo 'J 1 -iuvtf— ;U) ^y^/i/7i/] 7p^+ 
->] 7 x -M 7 ? U ;u$^ f-7l> h >J 7 )V* O^IOM 

(3R) - 4- (5-->7y-2-3-F7i7^'» - 3- [4- (b°uU 
-JjjUtf-J\/) sO'/lAsTi 7] 7^>^>^^2. 6 1 g (4. 0 9 
mmo 1 ) s 2 -7-fe h7 5 F7? "J /t>K* fv'U. 8 2 g ( 1 2. 6 9 mmo 1) * 
h «J X (2 -y f-yl/7 x— ;U) *77 ^>773mg (2. 54 mmo 1 ) . h U 
o.f-yl/7 ;>1.7 7ml ( 1 2. 6 9 mm o 1 ) * i? > f^^AT $ K0. 5 m 1 
^T-irh-MJ/H 4mltC7gft?U ffjsgfc/t-? S>«7 i* 1 0 3mg (0. 4 2 mmo 
1) ^m.&^Ua^ 1 0 0tTMB#IBH«#Lfco ««t*atL»t>n/:!R91!l«r 

3 5 3 
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v/v) TML/dfe. i^y-ZHm 1 lC&ft?U 4 ^^b7X^« 
y&$2 0 m 1 1 8ifWL/:o tt^T, Ui^tUc 

££^£^^-^2 Om 1 iC?g^L. j^?7>^-7Al. I 8 g ( 1 2. 2 6 m 
mo 1) ifitl 4^WLfc 0 »£*S*LT#*ftfc£§Na!l£* 

b'J 7;M-DffFg££0. 1% (v/v) ^n^K^T-fr h-HJ 
iR4 6 8 0mg (0. 9 4mmol)W 2 3% 

1H-NMR (DMS0-d6) 8 : 1. 16 (3H, t), 1.78-1.91 (4H, m), 1.95 (3H, s), 
2.79 (2H, d), 3.34 (2H, t), 3.47 (2H, t), 3.64 (3H, s), 4.07 (2H, q), 
4.25 (2H, t), 4.73 (1H, ddt), 7.31 (1H, s), 7.43 (1H, dd), 7.52 (1H, d) 
, 7.58 (2H, d), 7.80 (1H, d), 7.84 (2H, d), 8.69 (1H, d). 9.09 (2H, s). 
9. 33 (2H, s), 9. 65 (1H, br s) 

imm 1 9 1 

(3 R) - 4- [5-7 5v>y-2- (2-*M'+->-2-t+VXf;i/) 7 

t y^.>] - 3- [4- (tfu y : Jy- l ^v^^7;/] 7* 

2 _ Ttt . 7 -; K-3- [4-7;^;-2 - [ (2R) - 3 -fi 

2- [4- (h'D'J 1 -7^;l/*— )V) <yV4 )\s7 U~\ 7°d^ + ->] 7 

g-j^^T^ K-3 - [4-7;^-2- [ (2R) - 3 -T^MMr^U- 
2 _ [ 4 _ (t°D U i?>- 1 "O'AOl'TS -/] 7°P#*->] 7 
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2 -T-tr Mi K— 3 — [4-7i^;-2 - [ (2R) - 3 - J. h*>*7;U 
;l/-2- [4- (t°n U 1 -iii\,#—iV) KyV-i iVT i /] 

+ U7U8?>^t/ h 'J ^;Ujfog^S?ig 1 0 5mg (0. 1 5 m 

mo 1 ) £ 6 6 m 1 izf&ffiL, 4 0 2 KfplH. Ii: 6 0 Til? 1 NPlBHtt 

0. 1% (v/v) ^-t&fctT* h U ;i/©M^I»i?^fcB L> IWft©7 
(3R) - 4- [5-T5^y-2 - (2 2 -#4-7 Ji^-M/) 7 

* y +■•>]. - 3- [4- (tn'jy>-i-^t*-w w-f^7 5;] y 

H5t* 1 8, 2 m g (0. 0 3 mm o 1 ) 2 0 % 

MS (ESI, M/Z) 525 (MH + ) 

1H-NMR (DMS0-d6) <5 : 1.75-1. 92 (4H, m), 2.70 (1H, d), 2.76 (1H, d). 
3.35 (2H, d), 3.47 (2H, t), 4.24 (2H, d), 4.70 (1H, ddt). 6.81 (1H. s), 
7.46 (1H, d), 7.49 (1H, s), 7.57 (2H, d), 7.88 (2H, d), 8.33 (1H, d), 
9. 15 (2H, m), 9.27 (2H, s) 

2-7-trbTi K-3- [4-T^/-2- [ (2R) - 3 -*/Uii?+-Wb- 
2- [4- (t°n U 1 -^yl/^ ;b) <v^;l/7iy] :/n#4-->] 7 

x .=.71/] ij h y 7 A/rt-p»flMfi©^Jife 

IRS 3 2. 8 m g (0. 0 5 mm o 1 ) 3 3 % 

MS (ESI, M/Z) 580 (MH +) 

1 H-NMR (DMS0-d6) <5 : 1.76-1.91 (4H, m), 1.95 (3H, s), 2.73 (1H, d). 
3.34 (2H, t), 3.48 (2H, t), 3.65 (3H, s), 4.26 (2H, t), 4.64-4.77 (1H. 
m), 7.32 (1H, s). 7.44 (1H, d), 7.55 (1H. s), 7.59 (2H, d), 7.73 (1H, d) 
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, 7.88 (2H, d). 8.67 (1H, d), 9.13 (2H. s). 9.33 (2H. s), 9.63 (1H, s) 

2 _7th7; K-3-[4-7;y;-2-[(2R) - 3 

2- [4- (t'n'J ! Jy- l -a**-*) ^^^7; ^] ^p#*->] 7 

x ^;u] 7 ? 'J h 'J 7 a ffl$fc£©£Jifc 

IRS 1 3. 2 m g (0. 0 2 mm o 1 ) W 13% 

MS (ESI, M/Z) 566 (MH +) 

1H-NMR (DMS0-d6) <5 : 1.77-1.91 (4H, in), 1.94 (3H, s), 2.76 (2H, d), 
3.35 (2H, t), 3.47 (2H, t), 4.27 (2H, d), 4.63-4.76 (1H, m), 7.36 (1H, 
s), 7.41 (1H, dd). 7.53 (1H, d), 7.57 (2H. d), 7.69 (1H, d), 7.86 (2H, 
d), 8.70 (1H. d), 9.19 (2H, s). 9.33 (2H, s), 9.50 (1H, s) 

mm 1 9 2 

2-7*1*7 5 K-3- [4-7 5^-2- [ (2R) -8-*h*'>*W 

-jl-2- [4- (^y^-4-**-» ^/^7s;] t*u#*->] 

7x— ;H U /HM f-^ rh^MoftltS©^ 

2-T-trhTi K-3- [4-7i^-2- [ (2R) -8-xh^*A* 

^;b-2- [4- (tr^ys™/- 4 -*■*•» ^^^7;;] ^n#*->] 

1*11 

4 _ t Ka + J/^cJftWif-^l. 7 g (10. 2mmo 1) , 1 -t -7>*'> 
^M:-^-4-tKn + i/tX'J^>l. 76g (Ummol), HJ7x- 
^7^2. 4 4 g (9. 3mmo 1) tfh5t Ko75^4 0ml fc**U 
7 7*^M;^^^M. 6 2 g (9. 3mmo 1) &m&'t?ftlx.--lft«8 i Lfco 
IKxf^i^iiUftt^tKLMWI/:. aire* U*Y* 

3 5 6 
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■h =7 A * a v h ^5 7 * -TfflMB L8«M*»fc, 
4Xfi 1. 5 7 g (4. 5mmo 1 ) W 4 4% 

1H-NMR (CDC1 3) 6 : 1. 38 (3H. t). 1.50 (911. s) 1.70-1. 80 (2H, m), 1.90- 
2.00 (2H, b). 3.30-3.41 (2H, m). 3.63-3.75 (2H, m), 4.35 (2H. q). 4.55 

(1H, m), 6.90 (2H, d), 8.00 (2H, d) 
1*12 

4 - ( 1 - t -■fY^i/tifrtf—fr- 4 - bf^'J ^;M-*<» £&#SKD&jft 

4 - ( l — t — "/ h*'>rtvl/#-;U- 4 - h'^U i^M-*-/) £J&#»x?7i/ 
8 4 7mg (2. 4 3mmo 1) £x*/-yU5 OmlldiStfU 1 «3b*ciMltf- 
. h 'J ^ A&&£ 5 m 1 tUn*. 3 BffflgaVeaSiLfco KJft&£ig*t U fFl&xf- 

JR* 6.9 7mg (2. 2mmol) JR$ 9 2% 
1H-NMR (CDC1 3) 5 : 1. 50 (9H, s), 1.70-2.00 (4H, m), 3.30-3.40 (2H, m) 
. 3.65-3.75 (2H, m), 4.60 (1H, s), 6.95 (2H, d), 8.05 (2H, d) 
X^3 

2 -7-fcr h7 5 K- 3 - [4 -7 X - 2 - [ (2 R) - 3 - ^ h * > * 

2 - [4- (f^y 4 ^>^;b7;7] yn^ + i/] 

(1R) - 1 -^>^n*-/*;^-;Mf^- 2 - (5 -->7V - 2 -3- 
K7x7 + •» Jn^b7>^-<} A ^ p 'J Kl. 3 3 g (2. 8 1 mmo 1 ) N 4 
- ( 1 - t b*ris*J\<#-Jl- 4 - f^'J §£&*&1. 1 0 g 

(3. I 0 mmo 1) * 1-t Ko**>'<>7* HJ 7 7*-;M 1 9mg (3. 1 0 
rnmoDs h'Jxf;|/7;>0. 8 6ml (6. 1 9 mm o 1 ) £^ ? p p * > 
3 0ml izmML, *#T. 1 - ( 3 - ; J/f-)U7 i J 7°n tf/U) - 3 -x^;U 
rtyl/tfiM i KtSBWS5 9 3 mg (3. 1 0 mmo 1 ) £An;L, 1 0$HSH8t#U 
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15ml izmmi. 2 -T-fe hTi YTt 'J ;U®f / f- /U. 2 1 g (8. 4 3mmo 
1) „ h'Jx (2-yf;l/7iX;|/) *X7^ >5 1 3mg (1. 6 9mmo 1) N 
h iJjn^;i/T5 >1. 1 7ml (8. 4 3mmo IK ^yf^;l/A7; KO. 5m 
1 *1JQX.tz 0 fc^X\ ftK^7i?fA6 9mg (0. 2 8 mmo 1) ^iST?iP^ N 
1 0 OVX'l mMKfcU It» ? 7-;-)A3 Omg (0. 1 2mmo 1) 
x.1 0 0 o Ct=4^F H m^L/Co M^±U#btl^St^>"J *7-';^7A 
?D7h7*57-f- (7 0U!|->;bA : ^ *y -;U= 3 0 : K v/v) T»JSL 
^/-^5ral icfcfl? U 4 JBJBIftflsJc*©^*** v*§& 3 0 m 1 £ 

MifiT2 o^piBiit^L^o «e^t. ^*«*L»&nfca»«j*i^y- 

;l/2 OmlJCSBSPU jKK7>*-^A4. 0 g ( 4 1. 6 3 mm o 1 ) ZMx., ^ 

-> 'J 73 V /Hfcas»*d £ S iS»ffliSiSS«<* ^nTh/5 7-f-C#U h U 
7;M"nit®?£0. 1% (v/v) ^Wlf-STktT-tr hx h U yW©ffi£J&itT?*tfl 

4Mi 5 14mg (0. 6 1m'mol) W 22% 

1H-NMR (DMS0-d6) <5 : 1. 16 (3H, t), 1.72-1.89 (2H, m), 1.95 (3H, s), 
2.04-2.17 (2H, m), 2.79 (2H, d), 3.03-3.18 (2H, m), 3.20-3.32 (2H, m), 
3.66 (3H, s), 4.04 (2H, q), 4.23 (2H, d), 4.66-4.79 (1H, m), 7.06 (2H, 
d), 7.28 (1H, s), 7.44 (1H, dd), 7.53 (1H, d), 7.73 (1H, d), 7.81 (2H, 
d), 8.46 (1H, d), 9.18 (2H, s), 9.34 (2H, s), 9.67 (1H, br s) l^fC 2 - 
7-tr h7 ^ K- 3 - [4-T i : J>> -2- [ (2 R) - 3 -x h * •> ti jV#-J\s 
-2 - [4- (f^U if A/- 4 O'/'f JUT i 7] yol + y] 7x 

-ju] 7 tr y ;u®?i^yu - h ij7^toftiStit,nto 

3 5 8 
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JR* 104mg(0. 1 2 mm o 1 ) TO 4 % 

1H-NMR (DMS0-d6) 5 : 1. 16 (3H, 0. 1.19 (3H. t), 1.72-1.89 (211, m). 

1.96 (311, s), 2.04-2.17 (2H. m). 2.78 (2H, d), 3.03-3.18 (211, m), 3.20- 
3.32 (2H, m), 3.66 (3H, s), 4.08 (2H, q), 4.11 (2H, q), 4.22 (2H, d), 
4.66-4.79 (1H, m), 7.06 (2H, d), 7.29 (1H, s), 7.44 (1H, dd), 7.52 (1H, 
d), 7.75 (1H, d), 7.82 (2H, d), 8.46 (111, d), 9.20 (2H, s), 9.33 (211, s) 
, 9.65 (1H, br s) 

nm\ 1 9 3 

(3R) - 4- [5-7SSV-2- (2-*7l/^+->-2-^-+Vxf-yb) y 

. s.;*i/] - 3- [4 - (l - (i--r^v ^jv) \f< u 4 

2-7-tr h7i K-3- [4-7 5 y> -2- [ (2R) -3-x^^;V 
2 - [4- (h^'J 4 ^>VW;l'7;y] 7u^*->] 

7i-^] 7^'J;Ui?>^;l/ H h V7)V*umW&.5 1 Omg (0. 6 1mmo 
1) *Jc^y-;H Om 1 IwjgpjSPU h'Jxf/l/7;yi.7 0ml (12. I 8m 
mol),i^ 7-thf^-h i£$?i&7 5 2 mg (6. 0 9mmo I ) £ 

3ta«aT i. 9 mmmw Ltz 0 mmz%i3k turn ^ntzm^wz e rn^mt 1 4 

mlto&jWU 7 0 °CT 4 mmWtZo LTn^titzBMmt* ? 

-f-(CftU h^/l/toft^O. 1% (v/v) ■^mtZ-fctTtY-VVh 

M 3 2 5 mg (0. 4 8mmo 1 ) TO 7 8% 
MS (ESI. M/Z) 568 (MH +) 

1H-NMR (DMS0-d6) 5 : 1.70-1. 87 (211, m), 2.02-2.15 (2H, m), 2.29 (3H, s) 

3 5 9 
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, 2.68 (1H, d), 2.74 (1H, d), 3.48-3.58 (2H, in), 4.11-4.28 (2H, m), 4.60 
-4.72 CH. m), 4.81 (1H, br s), 6.80 (1H, s), 7.07 (2H, d). 7.45 (111, d) 
, 7.48 ,1H, s), 7.82 (2H, d), 8.33 C1H, d), 8.62 (1H. s), 9.14 (211, s), 
9.17 (111, s), 9.26 (2H, s) 
MMW\ 1 9 4 

2 h7i K-3 - [4-7;^;-2 - [ (2 R) - 3 Y*i/t))m 

—jl-2- [4- ( k° P y > — 1 — X jl/rfr—jW) K y yV JUT i J~\ 7°ptf4- 
•>] 7 x -JU] T ? U -A4St/ f-JU h l> 7 Pg^Seig©^ 
2-7-trhT^ K-3 - [4-7 5S>y- 2- [ ( 2 R) - 3 h*->*7;l/tf 
•=ju-2- [4- (t°o 'J y y- l ^yy^^Ti;] 7°a^+ 

*>] 7 x -yb] 7 ? y h y 7 Pl^i£©£-j& 

4 - (tfa 'J yy- l ^ms^©^ 
tf p y >1. 0 m 1 ( 1 2 mm o 1 ) ^hX'J^>3 3ml iz.mf& U tR^TR 

4 -tuuxfr^mmm. 2 1 g a ommo o ^*n^ 3 oa-m^u 
Mfc^s-e 3 0 ftrmw Ltio mm^jk Lxn^ntzm^m^ 3 M%.m&7k® 

UUI 2. 3 3g(9. 13mmol)JR^ 9 1% 

1H-NMR (DMS0-d6) 6 : 1.04-1.11 (4H, m), 2.55-2.64 (4H, m), 7.34 (2H, d) 
, 7.55 (2H, d) 
112 

2-7-trh7^ K-3 - [4-7;y/-2- [ (2R) - 3 h*->#;U*' 
-JU-2- [4- (k°n 'J yy- 1 -X)\s*-J\/) ^>W;l/7 ^ y] 7°ptf* 

•>] 7 7 ? u ;ui?y =f->\s h 7;i/^-p^iS©^ 



3 6 0 
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(1R) - 1 -'<>yp*i/*M , i;MfA'- 2 - (5-->7;-2-3- 
K7xy+-» x-f-yUTV*— ^A *u'J Kl. 5 0 g (3. 1 7mmo 1) > 4 

- (t°P y ^ >- 1 -TJl/*— ;U) £S#»8 9 1 mg (3. 4 9 mmo 1 ) , 1 

- t Kn + v/^OV h 'J 7V— ;M 7 2 mg (3. 4 9 mmo 1 ) s h 'J if^7 
5 >0. 9 7m 1 (6. 9 8 mmo 1 ) ^^^oo^>3 1 m 1 l^mML, ?KftT> 
! _ ( 3 _ >j * j- J[/T =;y p t°;l/) - 3 -if 1 ;^^ y-f S K£Bft£ 6 6 9 
mg (3. 4 9 mmo 1) 1 O^mftU ftl^lflfl 7fifH«l$L 
fro 3K^Anx.TR^^ihL> i?9\3X3*9 y&te&mi&t LSScltottei 

LffitKfc£fSfco tt^TC©t>©«:7-fe h- b iJ;H 2mll-»#U 2-7-fe' 
•hTS KT* »J A«y f-M. 3 6 g (9. 5 1 mmo 1 ) N h'ix (2 -*?-JV7 
> 5 7 9 mg (1. 9 Ommo 1) > HJif-A'TS >1. 3 3 m 
1 (9. 5 1 mmo 1 ) . VJ 3-}\/*Jl2*T i KO. 5 m 1 £*nx./Co TO 
A7^fAT8mg (0. 3 2 mm o 1 ) MfiTj!jnx.x 1 0 0 "Ce 1 NfPaM^ U 
5?tf A3 5mg (0. 1 4 mmo 1) *1}QX-l 0 0 TTt? 3 USB*** L 
/Co SO'2-T-fe h7 i K7? 'J =f-)^l 0 Omg (4. 8 9 mmo 1Kb 
U X (2 ;U) *X7 ^ > 2 5 0 mg (0. 8 2 mmo 1 ) , h !li 

f;l/7i>3ml ( 2 1. 5 mmo 1 ) ^ Ifflf'<5 A 3 3 mg (0. 1 3 mmo 
1) ZtDiL, 1 0 0°C-e|g(c2. 5B*IH«fliL;fco ^£9*L»&ftfcSS««r 
•>'J^W5A^p-7h/77>f - (^PDt^A : > ^7-^=3 0 : K 
v/v) TffiKLfcSL x^;-;i/3rali:®iU 4&ja£4t7k£©***U- 
>fcft3 0 m 1 £in*MT? 2 2^|BHi«iLfco ffi^T. «SiL^bW: 
3S»tt*i^y-A/3 0ml JC7gft?U ^T> ; e- , 7A2. 0 g (2 0. 8 2 mm 

o i) *m?L. £iS7?3 QmramwLtzo mmz%*Lxn<btit-jm®z* t 

4 -fctfU h 'J7^nS»*0. 1 % (v/v) #W1-^7KiT-tr h- h 'J^ 

3 6 1 
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jRft 4 8 6 mg (0J4mmol)» 2 0% 

1 H-NMR (DMS0-d6) 5:1.17 (3H, t), 1.61-1.68 (4H. 1-94 (3H. .). 
2.81 (2H, d), 3.12-3.29 (4H, 4.08 (2H, 4.21 (1H, dd), 4.28 (1H, 
dd), 4.76 OH, br s), 7.29 (2H, .). 7.44 (IB. dd). 7.53 (1H. d). 7.72 
(IB. d). 7 90 (2H. d). 8.00 (2H. d). 8.86 (1H, d), 9.11 (2H. s). 9.33 
(2H, s). 9. 67 (1H, br s) 

«» 2 0 7ms (0. 2 lino 1) «* 8 X 

,„-»«« (DMSO-dB 5 = 1. IS C3a 0. LIT W 0. L 61-1. 68 (4H, .). 
1.95 (3H, 2.82 (2H, ». 3.12-3.29 C4H. *>. 4.08 <4H. ,), 4.21 (1H. 
M). 4.29 (1H. M). 4.76 (1H. br s). 7.29 (2H, O. 7.43 (18. dd). 7.51 
(,„, «. 7.74 (16. d). 7 90 06. ». 8.01 (2H, d). 8.87(18. d). 9.08 
(2H, s), 9.33 (2H. s). 9.64 (IB, br s) 
XWI 19 5 

(3R) - 4 - [s-TSW-t- (6-***+S,-6-*+VX^*) 7 
,y*S<| -3- C4- (^.J-rz-l-^W^WU] 

[4- (fa. J ? yD * 

7*-*] T?'J10K^^'0 
M7 ,W-oM8«2 6 9m g (0. 8 5m«.ol)t6«BB«l »»!«=» 

3 6 2 
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u h«j7^p»»*o. 1% (v/v) £s-r**£7-th-hy*©«£* 

)RS 14 6mg(0. 2 2mraol)iR$ 6 2% 
MS (ESI, M/Z) 561 (MH +) 

1H-NMR (DMS0-d6) 6 : 1.58-1.70 (4H, in), 2.71 (1H, dd), 2.75 (1H, dd), 
3.12-3.20 (4H, m). 4.20-4.30 (2H, m), 4.64-4.75 (1H. m), 6.80 (1H, s), 

7.46 (1H, d), 7.47 (1H, s). 7.90 (2H, d). 8.02 (2H, d), 8.33 (1H, d), 

9.03 (2H, s), 9.27 (2H, s) 
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_ N _ [2 _ ( 3 -755>/7*y*-» ^7rHA«t 

t _y h *5/**«5- JWfcLTfffc 1 - t -7 4 - fc Kn* 

0 2 g (15. Ommo 1) , 4--ho7*;-*2. 0 9 g 
(15. Ommol) . h'J7x^7^l72g (18. Ommo 1) *x 
in KD75y50ml CttftU T>/^^t;>K^f;V (4 0 % h*x 
>**) 7. 8 4 g (18. Ommo 1) 

JR* 2. 7 4 g (8. 5 mmo 1) « 5 7% 

H-NMR (CDC13) 5 1.50 (9H, s), 1.75-1.86 (2H. m). 1.92-2.03 (2H, n.). 
3.36-3.43 (2H, m), 3.67-3.75 (2H, m), 4.58-4.64 (1H. m), 6.98 (2H. d). 
8. 20 (211, d) 

1 _ t _y h + i/ ^;U^-4- (4-^D7x;*-» tX.j-^2.7 4 
g(8.5mmol)^;^2 0mli:i§iU lOX^m««2 0 

-o rum L^mw&m^'&tzo 

3 6 4 
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JR« 2. 5 9 g (8. 0 2 mmo 1 ) 9 4 % 

H-NMR (CDC13) 6 1.47 (9H, s), 1.63-1.75 (2H, m), 1.82-1.93 (2H, m), 
3.22-3.32 (211, m), 3.68-3.78 (2H, m), 4.71-4.80 (1H, m), 6.63 (211, d), 
6.76 (2H, d) 

1*13 3- + ^V^h'J/l'OM 

2-7''ci«^y-,>M). 7 1 m 1 (10. 0 mmo IK 3 - ->T J 7 y. J -/I 
1. 4 3 g (12. Ommo 1Kb U "7 x-7U*x:7 ^ V3. 1 5 g (12. Ommo 
1) £x hvh Kn75>l 0 0ml tcfgfliU T 7^#;U*'y® yif^l/ 
( 4 0 % b ;l/^j§&) 5. 2 2 g ( 1 2. 0 mm o 1 ) Lfco 

iRfi 1. 6 3 g (7. 2 mm o 1 ) JR$ 7 2 % 

H-NMR (CDC13) <5 3.67 (2H, t). 4.32 (2H, t), 7.14-7.19 (2H, n), 7.28 
(1H, d), 7.40 (1H, dd) 

XfI4 3- [2- [ [4- (1 -t-^F + ^W- 4 -h°^U ^;l/^- 
*•» 7 s.-)V\ 7;/] x^->] <>V-h'J;U©^ 

1 - t -Zf Y^ri/ijJ^-iV- 4 - (4 -T W7i/^) f^'J i> > 6 1 6 
mg (1. 9 lmmo IK 3- (2-7*o^iF + ^ ^< V V— h U ^ 4 3 2 m 

1 (1. 9 lmmo IK 3 'Mb* 'J -7 £ 6 3 4 mg (3. 8 2 mmo 1 ) £v>y f- 
;l/*;l/A7 5 K 2 0ml izfeffi. Ls #t®# U «7 A2. 6 4 g ( 1 9. 1 mm o 1 ) £ 
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3 3 4 mg (0.7 6mmol) ** 4 0% 
H-NMR CCDC13)5 1.« (9, s). 1.63-1.78 (2, O. 1..1-L- («-.<>. 

3 22 -,32 (2, »), 3.52 (2H, 0 . 3.66-3.76 (2, 0 . 4.17 (2H, 0, 4.23- 
, 31 (1H, *), 6.63 (2H, d), 6.82 C2H, d), 7.14 OH. «. 7.16 UH, d), 

7.26 (1H, dt), 7.38 (1H, dd) 

***W»L 21g (15. 8mmol) 

Um 2. 1 5g (12.8mmol) «# 8 1% 

H-NMR (CDC13). 1-33 (3H, t). 4. 07 (2H, s), 4.27 (2H, a) 

«ft 1.5 Og (8.0 4mmol) m 9 5% 

H-NMR (CDC 13) 5 1.38 (3H. t). 4.38 (2H, q). 4.60 (2H, s) 

— N- C2- (3->7^*^> *^r*</*»* 

3 6 6 
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3 _ [2 - [ [4- (i-t-^h*->*^#-^-4-b:^U^**S/) 7 
X ^;U] 7iJ] x^i/] 3 4 mg (0. 7 6 mm o 1 ) > b 

.jxwr/UOml (2 Ommo 1) ^on/ni Omltf'jy 
Wflml 0«A«fit+K:»»U «T^n^^-;*^M. 5 0 g 
(8. 0 4mmo 1) **nx.. Ififl 5««»Lfc. a 

. jRS 2 9 9 m g (0. 5 1 mm o 1 ) 6 7 % 

H-NMR (CDC 13) 5 1.34 (3H, 0, 1.47 (9H, s), 1.69-1.81 (2ft m), 1.87 
-1.99 (2H, m), 3.35 (2H. ddd), 3.69 (2H, ddd), 3.98 (2H. s), 4.06 (2H, 
t), 4.09 (2H, t), 4.30 (2H, q). 4.44-4.52 (1H, m), 6.92 (2H, d). 7.01 
(1H, t), 7.06 (1ft ddd), 7.24 (1H, dt), 7.34 (1H, d), 7.39 (2H, d) 

IS 8 N- [4- [1-7-trh^ K ^-4-t^^;M-*->] 7*-*] 
-N- [2- (3-7;^7x/+'» if->H ^7r*^ - ^ ,j 

N _ [4 _ (1 _ t _^h + i/^;^;u-4-t^'J^+-» 
-N- [2- (3->7/7x; + -» x*A>] ^^rt^Btxfl' 
2 9 9m g (0.51mmol)W-^ml 4«*<t**© 
1 0ml*JBX.MT?2 OlMBlWLfco »«*fll*L 

(15. 6 mmo 1) »^ »T5 5lWB»Lfc. *K*rB*LT»&nfc 

3 6 7 
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0.8 4ml (6. Ommol) . xf* 7* M h 3 7 0 m g 

(3. Ommo 1) fcWWn*. SOW 1 8BMMW*L*:. «^t. »**S*L 
T»&nfcM«6 3H3B«l 4ml 4 OWSWBttLfc. » 

K«*LT»&nfcM«*^ ^ KrS/*»W*teffi-> V ******* 

*jws<e«-r * c t ic j: o smiGto***" 

IRS 1 4 4 m g (0. 1 9 mm o 1 ) W 3 8 % 
MS (ESI, m/z) 518 (MHO 

H-NMR (DMS0-d6) 5 1.70-1.85 (2H, m), 2.01-2.14 (2H, m), 2.29 (3H, s). 

3. 45-3.57 (2H. m), 3.69-3.83 (2H, n>), 4.04 (4H, dd), 4.18 (2H, s), 4.72 

(1H. br s), 7.05 (2H. d), 7.20 (1H, dd), 7.31 (1H, t), 7.35 (2H, d). 

7.39 (1H, dd), 7.50 (1H, D, 8.62 (1H, s), 9.16 (1H, s), 9.22 (2H. s). 

9.28 (2H, s) 



19 7: (3R) -3- (3-7i'^7i-^^^W -3- 

3 6 8 



PCT/JP98/00176 

WO 98/31661 

g(5.2mmol)> 3-7;^X7i^ 2 g (5. 7 mm o 

1) *trij5;>3 5mlC»<»U **T, 1- 

- 3 -xfMM^^ * K tmm. 2 g (6. 2mmo 1 ) 

l TiMBUftLfc. jfl(*8* L»&nfcSi««: •> 'J * m 5 A -r h / 

77<-H-mU i^t, 4«S«lflaK*©^**>»«3 0mlH*»U 

owmra. «^T**^3i*ra*#Lfc„ »«*«*L»t»nfc»«««E«: 

f 'J V 3 0 m 1 t V * ^ K 3 0ml ©«^*lKl-»» U 4 - 

^M^^'fmfK («W6©Xgl©^W 9 9 5 mg (5. 2 m 

mo ik l- (3-^yf-;wT^^o^) -l-if**"'*^^' 

mil, 2 g (6. 2mmo 1) **»*Jflri?l 8l»IBfl»Lfc. ***** 
/v) 3k£7*b-M/u©S£**^*t&l~ |WC77^ 3 ^» 

s d <t i - «t m.^t&m^'&Ko 

US. 6 4Zmg (LOSmmol) W 2 0% 

H-NMR (DMS0-d6) 5 2.89 (3H, s), 2.94-3.02 (2H, m), 3.00 (3H, s). 5.05 
(1H, dd), 5.13 (1H, d), 5.17 (1H, d), 7.28-7.38 (5H, m), 7.44 (1H, d), 

7.51 (2H, d), 7.57 (1H. dd), 7.88 (IH, d), 7.93 (2H, d), 8.11 (IB. s). 
8.99 (1H, d), 9.05 (2H, s). 9.32 (2H, s) 

Xftfll 9 8 : OR) -3- ( 3 -7;^7x^^^)-3- 

g (5.2mmol) > 8-75^X75^ -*1.2g (5.7mmo 

3 6 9 
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1) t if.j^35mlrtiU *»T, 1- (3-WW;^nk*) 

S K 2 g (6. 2mmo 1) *1)Q^ ^« 

(tfD y ! _*/|,tfiAO £fi« (««•#•-!) I- 1 3 g (5. 2 

ttMtl. 2 g (6. 2mmo 1) 1 BlMBWtfc. 

iRS 1 0 9mg (0. 1 7mmo 1) » 3% 

H-NMR (DMSO-d6) <5 1.79-1.97 (4H, m), 2.94-3.02 (2H, «n), 3. 34-3. 39 (2H, 
■). 3.44-3.52 (2H, m), 5.07 (1H, dd). 5.18 (2H, s), 7.29-7.38 (7H, «n), 
7.44 (1H, d), 7.59 (1H, dd), 7.87 (1H, d), 8.00 (2H, d). 8.11 (lfl. s). 
9.03 (2H, s), 9.08 (1H, d), 9.32 (2H, s) 



199: (3R) -3- C 3 -7 5 V J ? *> " 3 " 

C3R) -3- (3-75^7*-**^^ "3" M-*'*** 

3 7 0 
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1 m g (0. 1 6 mm o 1) «WKIk 4 m 1 tc&ft? U 4 *Hft* Lfco 

^***LT»&ftfcM***> ' Ff>^B««-> u ****** 

>£dfii£«t 5 C i (c J: «9 gjgtt&W^o 
jRjft 4 lmg (0. 0 8mmo 1) W 4 7% 
MS (ESI, m/z) 426 (MH+) 

H-NMR (DMS0-d6) <5 2.89 (3H, •). 2.98 (1H, dd). 3.00 (3H, s), 3.27 (1H, 
dd), 4.86 (1H, ddd), 7.54 (2H, d), 7.67 (IB, dd), 7.72 (1H, dd), 7.80 
(1H, dd), 7.87 (1H, dd), 7.93 (2H, d), 9.16 (2H, s), 9.47 (2H, s), 9.49 
(1H, d) 



2 0 0 : (3 R) -3- (4-****^^/^^) -4- (3 
-7^y7*y*-» 7?vS£ W7>l,*vWW&<D£fc (WW1 1 9© 
gij£f&$J) 

(3R) -3- (4-7^^^;V7^) -4- (3-7^7*7 
y^ixf;V - h'J7;l/toft«i4 6 6mg (0. 7 3mmo 1) & 
ftgft 10ml KfcKL 4 0 trc 6 «NBH»Lfc.' Wfc***B*L#6*ifc« 

7 | >/57(( - Ktt U hU7^*Pl«*0. 1X«*4 Cv/v) 7Ki7-tr 

iR» 1 7mg (0. 0 3 4 mmo 1) « 5% 

3 7 1 
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MS (ESI, m/z) 386 (MHO 

H-NMR (DMS0-d6) 6 2.75 (2H, d), 4.12 (1H, dd). 4.24 (1H. dd). 4.62-4.77 
(1H, n), 7.32-7.42 (3H. nO, 7.54 (1H, dd), 7.93 (2H. d), 8.02 (2H, d), 
9.17 (211, s), 9.28 (2H, s) 

£ftfl2 0 1 3- [4-7S5V-2- [2- [4- [2- (fcfU*>-4- 



Xgl 



- [2- (i;y s;>-4— f/io x ^ 



4- (s^h**********) («^ 42 ' XSlOft^ 

to) 4. 8 0g (16. 8mmol) £x b 5 b Ka 7 5 > 1 0 0 m 1 fctt***. 
*teT. **<b^hU^^6 2 0 mg (15. 5mmo 1) 3 0»» 

$lCRLT3 0jM»U. tfU^y-4-T^bKL 3 8g (12.9mm 
o 1) £*nx.2 0«W:o |»rfil/«ft»B«fcL»*«=«^^» L 
»&nfcWWl** 9J-*>* Om 1 1:«^10 %^^^-^3 0 0 
mg*4im#ftT2 OlfflHHtl*:. *5-f i»****l/C** 

c t tc j: $ &&vc&m<m3m*&K* 

iRS 2. 7 g (0. 0 0 8 mm o 1 ) W 9 2 % 

IS 2 2-7*1*75 K-3- [4-^-2- [2- [4- [2- (tfU 
y> -4-^) xf^] «yV<»T\n xh*">l 7^U« 

2-7-bh75K-3- [4->7y-2- (2-7^x^» 7x-*] 

3 7 2 
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7*«j;UiM^ 5g (4. 4 lmmo 1) 7* F 

5 0mlCMU h«jxW;WJ4 ml (13.2mmolK 1-t 
Kp + ->^>V' b 'J 77-^6 5 5 mg (4. 8 5 mmo IK l-(3-i> 
^^7 ^T'PtVU) - 3-if^W^U'ISBt9 3 0 mg (4.8 5 
mmo 1)\ 4- [2- x=Hl/] 
I. 1 0 g (4. 8 5 mm o 1 ) *ttiSnHM»^- 5>*oa 

h y 7**diw*o. i x**rr* (v/v) *tr* h- m 

KM 8 0 Omg (1. 5 6 mmo 1) 4X* 3 5% 

H-NMR (DMS0-d6) 5 1.96 (3H, s), 2.82-2.98 (4H, m), 3.76 (3H, s), 3.78 
(2H, dt), 4.30 (2H, t), 7.02 (2H, dd), 7.10 (2H, d). 7.17 (2H, d). 7.32 
(1H, d), 7.42 (2H, br), 7.63 (2H, d), 8.42 (2H, d) 

1*13 3- [4-7-^-2- [2- [4- [2- 

- h 'J 7 n g^i£©£jjfc 
2_ T Hrh75 F - 3 - [4-^-2- [2- [4- [2- 

F>j7^nM8 0 0 mg (1. 5 6mmol) *x*y-*lmK 4«3S 

»ft«£fe iil2 0ralC»*n, 4 O-CTfStfBilfcLfco 

3 7 3 
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( v / v ) * t T tr h ^ h 'J *©ft**K-e» tHU g»7^^>H 

iRg 7 Omg (0. 1 Ommo 1) 13% 
MS (ESI, m/z) 475CMH+) 

H-NMR (DMSQ-d6) S 2. 90-3. 29 (4, 3.69 (2H, dt), 4.25(2, s, Keto 
fom ), 4.27 (2H. 0, 6.82 (1H, , enol for,), 7.33 (2H, d), 7.37-7.49 (2 
H, m) . 7.66 (2, d), 7.78 (2H, d), 8.33 (1H, d). 8.67 (2, d). 8.71 (IH.t 
), 9.08 (2H, br), 9.27 (2H, br) 

MM 2 0 2 : 2 - (2 R) - (4-7^^*7^) -5- (8- 
7 ^ ;7l ;^) ****** -F^^pM 

*«t*0*H- ^0. 5 7 B ( ! 5 mmo . ) 4**™*. .. 5 «M* 
L ,.. :c K , *Ctti 3 0 m , 1 TO^- 

W 1.6 7* (5.2mmol) «* 3 5% 

H - mS (C0C.3, * 1.40 (OH. s). ..60-2.10 UK. »). 3.60 «H. t), ,40 

(1H, m). 5.20 (3H. m). 7.40 (5H, m). 

3 7 4 
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^,M7 7g (Zlmmol) *r h 5 1 Kp 7 v> 1 0 5 m 1 Oftff U 
3 _- >7 ; 7i ;-^7 4 g (2 3mmol) > h'j7x-**X7^1« 
g (2 5mmo 1) . 7V^***^^ (4 OXh^Wtt) 1 0 * 
(2 3 mmo.l) W»LL IMK«*LTfl6nfcMHIi 
«xf;^i^Ii LtffacttoTJSIU JM««*LT#&*1« 

JRS 4. 7 9 g (U. 3mmo 1) W 5 4% 

H-NMR (CDC 13) 5 1.42 (9H, s), 1.70-2. 10 (4H, nD, 3.95 (2H, 0, 4.40 (Hi 
m ),5.10 (lH.br), 5. 20 (2H, *), 7.06-7.10 (2H. n0, 7.23 (1H, d>. 7.35 (5H 

Xm 2- (2R) - (4-7^;^7^)-5- (3-7^ 

2- (2R) -t-^ + ^*^;-5- (3->7/7W^) 
^y^x,fM.79g(H.3mmal)^N 

5**81. 6 8 (11. 3mmo 1) . 1 -t l Dfw ' 

L«l« (12.4mn.ol), MIxW^W (24.8mmol)* 

W.fc.*»Tl- (.-WW1^»») 

mm. 4 g (12. 4mmo 1) «rt.-M»Ufc. ■•***««*• 

3 7 5 
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5 m L Jfi-ftTk** 3 0 (W/V) x^-Alml, 4 N tt^bK 

y*-7Z I 0 (w/v) x^-;l/^5 0ml^ ^fit?— %tfi 

»*0. l%#frr3 (v/v) *tT-bh-hU;i/©jg^»ii^tBU 
^©7 5 ? •> a c tick OMMtettfcSfc" 

4X» 1 8 7mg (0. 2 9mmo 1) JR#18. 2% 
MS (ESl,m/z) 426 (MH+),424 (MH-). 

H-NMR (DMS0-d6) 5 1.20 (3H, 0, 1.80-2.10 (4H, m), 4.10-4.20 (4H, m), 
4.50 (1H, m), 7.30 (1H. d), 7.40 (2H, m). 7.55 (1H, t) 7.95 (2H, d), 
8.05 (2H, d), 9.10 (1H, d), 9.20 (2H, br). 9.30 (2H, br). 9.38 (2H, br). 
9.45 (2H, br). 

0 3 : 2- (2R) - (4 -7 5 V J «W( 5 J) -5- (3 

Ml 2- (2R) - (4-75 'JJly^JfrTl » -5- (3-7 5S> 

2 _ (2S) - (4 -7 ? i?/—*>V4A'7i J) -5- (3-75iV7x 
_^>^>g|i^;i/i^f-yl/ lHJ7/WoWa 9g (4. 4 6m 
mo 1) *Hftft<K 4 OT5T?4i»IBfl»Lfc. «Wfc«*LT»e>ftfcMfc 

1%^W-TS (v/v) 7Kt7-trh- 
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h u jvom&mm-vm u mma? ? * ■> ■ ********* c t\z±<o% 

ftft 3 4 7 mg (0. 5 5mmo 1) m 2 0% 
MS (ESI. m/z) 398(MH+).396(MH-). 

H-NMR (DMS0-d6) 6 1.80-2.10 (4H. m). 4.13 (2H, t), 4.50 (1H, m), 7.30 
(1H, d), 7.40 (1H, d), 7.40 (1H, s), 7.52 (1H. 0, 7.95 C2H. d). 8.10 
(2H, d), 9.00 (1H, d), 9.20 (2H, br), 9.38 (2H. br), 9.40 (2H, br). 
9.52 (2H, br). 

MM2 0 4: 4 - (3 -7;-^7W^) -3- [ [1- 



(34mmol) ^pp^>3 4 Oml WU.^ fWW7U' 
lmU =J*tt**+ U^l 0. 4ml (1 0 9mmo 1) to^ MTCHWMI 

jRft 7. 9 g (3 5 mmo 1 ) 

Xfi2 4- (3-^7,;^) -3- [ CI" CfJ*>-4-^) 

! _ (tr y ^y-4--r^) ^'Jy>-* -*m:>1^^ K3. 7 g 

(16.5mmol). (3R) - 3-7./ ^ 

3 7 7 
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f^yy;l/iXf^ i£Sfi&4 g (1 2mmo 1) ^ooy^6flm 
]+!I#U h'Jxf;l.7i>5.9 5ml (42. 7 mmol K V L> 
7 I K 1 m K 4 - ^7 ;yf'J^>50 mg^-IIf^to R£ 

p»i%^t5 (v/v) *iT*h-hUA^oa^i«r«ifitiLfc. 

jR*' l. 5 8 g (3. I 7 mmo l ) TO 1 9 % 

IS 3 4- (3-7^;7x;^) -3- C CI" (tfUS^-WAO 
fife 

4- (3->T77x;^) -3- [ [1- (fU^>-4-^^) 
y 4 -ijAsti-M 7 i n 71-m<>VJ^*y-M. 5 8 g (3. 1 7 

mmol) t^y-M.8ml44N ttfl^*£tr**+*>** 1 6 m 

AO. 5 g*Jn>L-*fl»U *«*«*Lfco » &ftfcM«*««3n» 1 ^ 
4 0CT4l«IB»Lfc- fr&ftfcM***-'* Fx^UHfc 

lj7 MDMai%Mt5 (v/v) **T*h-HJ 

jRft 5 9 4 mg (0. 9 1 mmol) W 2 9% 
MS (ESI, m/z) 426 (MH+) 
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"IZ «0-dO) ..70-1.00 (2, .,2.50-285 (3, 

B) IH .nA 4.00-4.20 (2, »>. 4.L5-4.30 «H. ■»). 4.40 Cm. 
», ,2,(2, d), 7.3. 0, 4). 7.4, OH. .). 7.42 «H.d). 7.53 0, 0 
. i„ 0, d), 8.22(2, d>, 9.20(2, W. 9.38(211. br). 

2 _ 7 ^ T5K -3-t4-,7,-2-(2-7 S ^^,)7^ 
r W ^ . (7. 4mm o 1) *-^***A7^ t * 

K**U 4- ( K0 ^V-l-***-*> ««•>•»•« <81mm ° 
n 1 _ tK o*^/WJ7-/-M.lg ttlmmolK l-'J*** 
75 W.53«,K 1 -C3-7,^7 5 /7 D ^)-3-x^«^ 
< 5 KOWL 5 5 s (, ! mmo O «*»K-*»l<*- ««* 

«■ 1.80g (3. 6 8mmo 1) ** 5 0% 

H-NMR (DMSO-46) 51.78-1.90 (4H. n). L« (3H. s). 3. 30-3. 50 

3 60-3.85 (3, ,). 3.70 C2H.dO. 4.30 (2, 0. 7.20 (1H, 7.4! «, 

«. 7.55-7.70 (4,.). 7.85 (2, d). 8.75(7, 0. 8.65 0, s). 

_ 14-7^-2- [2- (4- CenU-^-. 



1M2 3 — [4—7 
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2 -7-tr h 7 ^ K- 3 — [4 J - 2 - [2 - [4 - ( h*D U >- 1 

(3. 6 8mmo 1 ) ix^y-;Hm 1 * 4 N^fb7k*£#tr ^*1r > 2 Om 

i<K zjmwLtzo mmzmzLiz®.. ^y-vt/2 omi tm&7>*-*? 

Al. 0 g^jD/L-Bfcfiif^L/co #j«E«rB*LA:*N 6 2 0ml £*n;L, 

8 o°c-ei. smmijatmmLtzo mmzmzLTrnzntzmmyi**?? K-r-> 

IRS 3 4 5 m g (0. 5 9 mm o 1 ) W 1 6 % 
MS (ESI, m/z) 467 (MH+) 

H-NMR (DMS0-d6) 51.75-1.95 (4H, m), 3.30-3.50 (4H, n). 3.72 (2H, dt), 4 
30 (2H, t), 4.25 (2H, s, >T bW) . 6.81 (1H, s, xy-yl^), 7.35-7.50 ( 
2H, m), 7.60 (2H, d), 7.89 (2H, d), 8.33 (1H, d), 8.85 (1H, br), 9.01 (2 
H, br), 9.27 (2H, br), 9.80 (1H, br, x-J-frfo) 

mmm2 o 6 : 3- [4-tj vj-i - [2- c c 1 — ctr y s^>— 4 — f 

)V) h'^U S^V- 4 ;U] 7^7] xh^>] 7 a— *Q - 2 -*3rV 

Xgl 2 -7-tr h7 * K- 3 - [4 - i/7 J - 2 - [2- [ [1 - (b°'J >>> 
— 4 — yU) t'^'J 4 -flyM?— d>] 7$y] x^'>] 7ix;l/] 

3 8 0 
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K-3- [4-SOV-2- (2-7^*^) 
7? 'J ;U ISSlll.Og (2.9 4mmol)> i - ( t° U > - 4 - •< 

;U) E6ft£0. 7 9 g (3. 2 4mmo 1) . h 'J 

;yl.64ml ****A7 * K+«#U *d-**T*n* h 
.jlfD«j5>y*X*-9A ^WPW7r-hL5 lg (3.24mm 
o 1) in*.** SST«L/:o «l«E«:«ffiW*0. *&nfc«««* 

IRS 3 6 Omg (0. 7 3mmo 1) 2 5% 

H-NMR (DMS0-d6) 5 1.50-1.70 (2H. m), 1.75-1.90 (2H, m), 1.95 (3H, s), 
2.50 (1H, ■). 3.15-3.30 (2H, m), 3.42 (2H, dt). 3.65 (3H, s), 4.10-4.22 
(4H, m). 7.15-7.21 (SB. m). 7.44 (1H, d>. 7.58 (1H, s), 7.68 (1H, d), 
8. 09 (1H, t), 8. 21 (2H, d), 9. 65 (1H, s) 

XfI2 3- [4-75^-2- [2- [CI- (t^ 4 -4 *> 

2 - nh 7iF-3- [4-5/77-2- [2- £ ^~ *~ 
<A» WJy-l-*A>*~M 7W] xh^] 7.-*] T>'J*» 
yf-^l/ HJ7;M-pM& 3 6 Omg (0. 7 3mmo 1) h.s-9 J -M. 5 

m l£4N *fl***£tr**+*>**i 0ml ^ *«* 
aiU ^y-^SmlW^U 2 1 g^^-M^L 

fc 0 *«*«±LT»&nfc«e«»-6a*tt» i om 1 *in*~ a o°cti. 5 
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2 0 5 mg (0. 3 Ommo 1) « 4 1% 
MS (ESI, m/z) 454 (MH+) 

1HH MBMD 51.50-1.70 (2H, »). 1.80-1.05 OH »)• 2.50 <» «)• 

3.18-3.30 (BL A 3.43-3.60 CSU), 4.10-4.30 (4K. »). 6.80 OH. s. * 

9.15 (2U, br). 9.30 C2H, br). 9.80 (1H. br. 3. J -MS). 



2 0 7 :N- [2- (3 -T i f/' ^ + « " 4 " 



iai 4- (4-> n^-ov-ow 3MH»/ 

L K . T ,v-,W. 0 g (9. 3mmo 1) ***.*. 

L-W»Lfc. ^op^>««HtSS'*TMU •** 

IRS 6 1 Omg (2. 3mmo 1) « 2 5% 

H-NMR (00013)45 3.90 (3H, s), 3.98 (3H, s), 6.89 (2H, d), 7.79 (2H, d). 
7. 81 (2H, d), 8. 14 (2H, d) 
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XfM 2 4 - ( 4 - 1 V * is** V) gcHSBt®^ 

4 _ ( 4 ^ + ->^y^;u) f"^6 1 Omg (2. 3mmo 1) 

lSS«t b 'J 7 AtK^ 6 m 1 tax., = 

JRS 3 1 3mg (1. 2 2mmo 1) W 5 3% 

H-NMR (DMS0-d6) 5 3.88 (3H, s), 7.11 (2H. d), 7.78 (2H, d), 7. 78 (2H. d) 
, 8. 09 (2H, d). 

ig3 n- [2- (3 -ri y;7*y*-» x-f-M -4- (4-* I* 

4- (4-> h*S"OW/lO SStil 5 Omg (0. 5 9mmo 1) , 3 
- (2-7i;if + '» ^'/iHJA' &$?&1 2 8mg (0. 6 4mmo 1) . 
! _ t Kp*-v"07 h 'JTV"-^8 7mg (0. 6 4mmolK b'j^^^T 
iVClml, 1- - 3 -^W^*^ ^ 

K£ft£l 2 3mg (0. 6 4mmo 1) f^DD^>W»Lft. S> 

io77?'>3 > *«a*ft»-r s c i k «k o ««<;fc&«i«r»fco 

IRS 1 0 3mg (0. 1 9mmo 1) 3 2% 

MS (ESI, m/z) 418 (MHO 

H-NMR (DMS0-d6) 8 3.70 (2H, dt). 3.85 (3H. s). 4.25 (2H. t), 7.10 (2H, 
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d), 7.30-7.43 (3H, m). 7.54 (1H, t), 7.76 (2H. d), 7.76 <2H. d), 8.01 
(2H, d), 8.95 (1H, t). 9.10 (2H, br), 9.30 (2H,br). 

HJf§tfi]2 0 8 : (2 S) -2- ( 4 - V t << »T ) 

-4- (3-7;i>;7i;*'» ^f-^Hft-r-f"^ HJ 7^*nl&Wfi©£fifc 

(2S) -2-t-^h*->*/l"K-^7;y-4- (3-->7;7iy*-» 

*#KW*fcLTWMi91©XBZtPI«^L'r»yS: (2S) -2 - (4-* 
,^;|/A^<^;Ky^^7;/) -4- (3-v/7;7x; + -» 

MS (ESI, m/z) 441 (MH+) 

H-NMR (DMS0-d6) 5 1.20 (3H. t), 2.25 (2H, m), 2.83 (3H, s), 3.00 (3H, 
s). 4.10-4.30 (4H, m), 4.70 (1H, m). 7.30 (1H, d), 7.35 (1H, s), 7.37 
(1H, d), 7.50 (2H, d), 7.51 (1H. 0, 7.92 (2H. d), 8.92 (1H, d), 9.05 
(2H, br), 9.30 (2H, br). 

nm\2 0 9: (2 S) -2 - ( 4 -7 . *JJ*V*/4 M7 \» -4 - (3- 
7;^7 7x7*-» "71- MUX-* to — H >) 7 to* PflHM§#>&J£ 

(2 S) - 2- (4-j/7M>'/^^75y) - 4 - (3-^7/7x7 + 
•» 7f- Jl/K^ > y * («^'l9l©XfI 2 ©fc&$l) I ©is 6 ^ ^ 

MS (ESI, m/z) 412 (MHO 

H-NMR (DMS0-d6) 5 l. 20 (3H, 0, 2.22-2.40 (2H. m). 4. 10-4. 30 (4H. m), 
4.70 (lH, m), 7. 31 (1H, d), 7.37 (1H, s), 7.39 (1H, d), 7.53 (1H. t), 
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7.92 (2H, d), 8.07 (2H, d), 9.12 (1H. d), 9.20 (2H, br), 9.28 (2H, br), 



9. 33 (2H. br), 9. 43 (2H, br). 

^Sfefll 210: (2S)-2-(4 -1]JW<*<i A/ly*/* A*7 ;7) - 4 - 
MS (ESI, m/z) 385 (MH+) 

H-NMR (DMS0-d6) 6 2.20-2.40 (2H, m), 4.20 (2H, m), 4.65 (1H, m), 7.26- 

7.40 (3H, m), 7.51 (1H, br), 7.52 (1H, t), 7.95 (4H, s). 8.10 (1H, br), 
8.87 (1H, d), 9.06 (2H, br), 9.29 (2H, br). 

I»2 11:4- (3 -T S ! JJ 7i7+-» - 3- (3R) - [4- (b'P 

IS 1 4 - ( 1 - fcf p U v^l/ft^*'-;!/) $,ISi©^i!c 

-rl/7 ^ ^yi/jiX-f-;!/ ?n y K29. 0 g (0. 1 4 6mo 1) > £ 

o y > 1 4. 2 g ( 2 0 0 mm o 1 ) s h U xf^7 i V 2 1. 0 g (208 mm 
o 1) *^dd^> 3 5 0 m 1 <£-eKJS£t!\ tftiaOJfiiU- (1- 
to y ^;u^;i/^'^;u) £B#g& ^ f^xxf^iifc. :©ixr/* 
2 9. 0 g ^7K^bf- h 'J 9 A 1 2. 0 g iTK 7 0 m K ^;-M0ml, r h 
7tF'D77>70ml cDM&^^T-toKtt^U Kaafc7»S*E£S*Lrt:« 

M 2 3. 7 g ( 1 0 8 mmo 1 ) 
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1H-NMR (DMS0-d6) <5 : 1. 75-1. 90 (4H, m), 3.30-3.50 (4H, m), 7.62 (2H, 
d), 7.99 (2H, d). 13.14 (1H, br) 

X*!2 4- (3-->T/7xy+-» -3 - (3R) - [4- (fu'J^>- 

(3R) _3_ 7 cy_ 4 _ (3-^777x;+-» fi-m 

XT-AJB&m (Mtiffl 5 2 ©xe 2 ©tt&tl) 1. 8 g (5. 2 mm o 1 ) > 1 - t 
Fa + i"<>y b UTV-^ (#7K) 7 0 3 mg (5. 2 mmo IK 1 - (3 - 
y p» ^/UT ;;^o - 3 -i^/t^l/tf iM ^ KttM 9 9 7 m g (5. 2 
mmo 1 ) , b 'JiWiV5 2 6 mg (5. 2 mmo 1) > 4 - ( 1 - fcfn 'J 
A/iK-;l/) 14g(5.Zmmo l)^?oD^ 

iR* 1. 8 2 g (3. 5 6 mm o 1 ) W 6 9 % 

1H — NMR (CDC1 3) 6 -.1.85-2.05 (4H, m). 2.80-3.00 (2H,m), 3.35 (2H, 
t), 3.65 (2H, t) ,4.10 -4.25 (2H,m) ,4.85 (lH.m), 5.20 (2H, s), 7.10 
(1H, s), 7.12 (lH,d), 7.24-7.40 (7H,m), 7.54 (2H, d), 7.76 (2H, d) 

xfg3 4 _ (3 -7ii;;7*y*-» -3- or) - [4- (t"P«J^> 

4 _ (3 -y 7 /7 I y^) - 3- (3R) - [4- (Kd'J5»-1-* 
^yy'-f/l/T $ 7] yf-^Uft 'O-^^^r/W. 8 2 g (3. 5 6m 
mol) ijr-^y-;U3ml^4N^b7K#^^S^^^>+> ZHlBHt 
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A {Ty^-Tt LXim 3 0 56") 1. 0 g£ftl*T-lft«#Lrt:o *li«:B5feL 
r#%»nfc»9«JC«ft«Z 0 m 1 0°CT- Ufe«#Lfco »I**:9*U 

'&$>ntzm®** 9 9 kx->jus^^^m-> u *y^«r*fltttt"rsa»fiK 

TKt T-tr h - h "J ;l/©tt^««E-P*ffl U @ftt)©7 "5 ? "> a U 

jRfi 9 1 3mg (1. 6 5mmo 1) W 4 6% 
MS (ESI, m/z) 439CMH+) 

1H — NMR (DMSO -d6) 5 : 1.70-1.90 (4H, m), 2.75 (2H, d), 3.35 (2H, t), 
3.50 (2H.O, 4.05-4.30 (2H, m), 4.70 (1H, m) ,7.32-7.43 (3H, m), 7.54 
(1H, 0, 7.60 (2H, d), 7.88 (2H, d), 8.64 (1H, d), 9.10 (2H, br), 9.28 
(2H,br) 

%m\2 12:4-(3-7i^;7 i ;+v/)-3-(3R)-(4-^f 

4 _ (3-.> 7 y7xy^) - OR) -3- (4-^f^^<^^ 
— <yv*^;i/7 5 y) ^f^HS ^>^;1/^xt-;1/ (^ifetfil 5 6 ©XS1 2 ©-fb£ 
«J) 1. 8 7 g (3. 9 8mmo 1) . 3-9 J 3 m 1 * 4 N«Mt7)<**#*r*-S 

mK «T>^-9A (7^-7tUM3 0%) 1. 1 g£ft];tr-ft« 

n^j 2 1 1 ©x3i 3 (D^mtmrn^ ix&mt&wzntz* 

jRJft 8 9 5 mg (1. 6 lmmo 1) M 4 1% 
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MS (ESI, m/z) 44KMH+) 

1 H — NMR (DMSO -dd> 6 : 1. 15 C3H, 0, 2.80 (2H. d). 2.90 (SB. .). 3.00 
(3H. s), 4.10 (2H, 0. 4.00-4.25 (2H.4. 4.70 (111. oO. 7.30 -7.40 (311 
,0. 7.50 (2.1, d). 7.54 (1H, t), 7.87 (2H, d). 8.85(111 d). 9.04 (2H, 
br), 9.27 (2H,br) 

l-tFo^-4-a-K^M* 7 9 ®I8 2 ©tt«r» - 

U, -NMR (CDCl 3) 45:1.45 (9H. s). 3.62 (2H, dt). 4.10 (2H, t), 5.05 
(1H, br), 6.96-7.06 (2H, m), 7.90 (1H, d) 

X*I2 2 -7-fer? ^ h - 3 - L ^ ^ l 

[2- (5-.>7y-2- 3 -K7,^-» ^ *,W<^® t-7 

f ^fJH5. 3 g (3 9. 5mmo 1) . 2 T^r^r 

^ kiiT*il/7 ; yl lml (7 9mmol) 
Xx;U9. 0 5 g (6 3. 2mmo 1) > MJi^^i 

3 8 8 
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tm'^Wi* HI) 1. 3 g> MX >7. 3 0 

g (2 4. Ommo 1) ^7th-h'JM 5 Oralt-WU. »iK«:H* 

iRfi 1 0. 2 3 g ( 2 5. 4 mm o I ) W 6 4 % 

1H — NMR (DMSO -d6) <5 : 1.38 (9H, s), 1.95 (3H, s), 3.35 (2H, dt), 
3.70 (3H, s), 4.10 (2H, t). 7.03 (1H. t), 7.20 (1H, s), 7.43 (1H, d), 
7.55 (1H, s), 7.68 (1H, d), 9.65 (1H. s) 

XS3 2-7**5 K-3- [2- (2-T^^h*-» -4-->7/7* 

Z-7t^;F-3- [2- (2 - t -7" h * > * ^#-^7 5 7 h + > 
) _ 4 -->r 7 7 7*UA« ^f^xXf/W. 75 g (19. 2mmo 

I ) ^'J***V2 0 m 1 £jta*.T«#U ^^4N atft******* * 
tw8 0ml *ftl;U MTH*lffl«»Lfc, *«*S*U 

JR* 4. 3 8 g ( 1 2. 9 mm o 1 ) W 6 7 % 

1H -NMR (DMSO -d6) 5 : 1-95 (3H, s), 3.25 (2H. dt), 3.70 (3H, s), 4.30 
(2H, t), 7.28 (lH.s), 7.48 (1H, d). 7.62 (1H, s), 7.70 (1H, d), 8.20 
(3H,br),9.75 (1H, s) 

Xm 4 4 - (N. N - V t * * ^ ) *SWtt©^Bfe 

4- (N, N-^Wi'^) £M» x*;l/XXx* (««7 0X 

II i *>4b6tt) * 6 n tttt-e 6 B#p B »« L fc«L LMMtM 

3 8 9 
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tmtzo 1H — NMR (DMSO -d6) <5 : 2. 95 (3H. s), 3.25 (3H. s), 7.75 (2H, 
d), 8.15 (2H, d), 9.25 (1H. br). 9.50 (1H. br) 

IS 5 Z-7^5K-3 - [4->7y-2- [2- [4- (N, 

w;^)^^ = y] ik->] 7*-;;n* **** 

Xf;b M "7 A/it a ffl&&<D&& 

2-7**1 K-3- [2- (2-75^h**» -4->777x-;H 
79Vm /f^iXf^ i£S?m 5 4g (10. 4mmo 1) % 4 — (N, 
N-SM^TS 5>>0 «Wfi2.6 2g (11. 5mmolK SM7- 

yatf^xWi^. 5ml (19. 6mmo 1) , ^-h'Jfo'j^^ 
X^-^A ^t7M0*X7 7- h6. 1 9 g (13. 3mmo 1) 
A/**A7 5 F^aT-Bfe^L^o «^fMwl/A7; K**EEB*U ft 
*i*/i*?»lH*. IN *lftth<J9A, IWD«fcKT?ft*L. 

JRS 1. 0 g (1. 7 3mmo 1) ft* 1 7 K 

1H —NMR (DMSO -d6) * : 1.05 (SB. s). 2.98 (3H, s). 3.22 (3H, s), 3.65 
(SB. 8). 3.70 (2H,dt). 4.30 (2H. t), 7.21 (1H, s), 7.44 (lH.d), 7.62 - 
7.74 (4H,m), 8.03 (2H, d), 8.88 (1H, t), 8.96 (1H, s), 9.35 (1H, s), 
9.67 (1H. s) 

Ig6 3- [4-7^y-2- [2- [4- (N. N-^Wi^) 

2-7**; K-3- [4-->Ty-2- [2- [4- (N, N-^W 

3 9 0 
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h«J7^nft»^l. Og CI. 7 3mmo 1) , i^-M.Oml^4N 
*-fb***frtjy***>2 0 m 1 2 BHffltLfc. *tt*H*LT 

ft7f9lMHllB*Lfc- f»&nfcafflW-6N«K3 0ml«rftl*. 



/Co 

iRg 3 9 7 mg (0. 5 9mmo 1) W 34% 
MS (ESI, m/z) 440(MH+) 

1H — NMR (DMSO -d6) 5 : 2. 95 (3H, s), 3.25 (3H. s), 3.75 (2H, dt), 4.35 
(2H, t), 4.20 (2H, s, keto form), 6.80 (1H, s, enol form), 7.38-7.48 ( 
2H, m), 7.69 (2H, d), 8.04 (2H, d), 8.33 (1H, d), 8.95-9.40 (7H, m), 9. 
80 (1H, br, enol form) 

nmm2 h:n- [2- (3-7;^7x;+-» -4- [ (4, 

5-->tKo-lH-f^'/-^-2-^) T;7] <>X7 Z K - b U 

Ig 1 "f ^ ?V 'J > - 2 y®?©£J& 

yf-^-^3. 3 2 g (32. 5mmo 1) „ ^bU^A^y/^- 
b 2«2 5 0mg (1.0 3mmol),»b'J^ 7 5 0 mg*7k 

i5mi^ wtwu *c^rtfi*<4icj:*)**<&^«fc^'-3 oxaai 

«#7K2 5n,l^( OJTFLfc. ISTCT2fflWia E 

IRS l. 4 7 g (9. 8 lmmo 1) 30% 
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1H — NMR (DMSO -d6) 6 : 3. 85 (4H. s). 10.35 (1H. br) 



IS 2 4- [(4, 5 -^tKP-lH-^^V-^-2-^U) 75;] 

4 -T 5 x^;U9 9 1 mg (6. 0 mmo 1 ) > W S >- 2 

-X^yilJg (6. 6 6 mmo 1). h-jiW^L3 5. g (13.3m 
mo 1) *7-bh-hy^3 OmltTHttD^^ *tt*S*LT&& 

iRfi 8 6mg (0. 2 5mmo 1) « 4% 

1H —NMR (CD 3 0D) 8 : 1.40 (3H, t), 3.80 (4H, s), 4.38 (2H, ,). 7.38 
(2H, d), 8. 10 (2H, d) 

1*13 N - [2-(3->7;7x;^)^]-4-[(4, 5-* 
t K,-lH-^^-2-^)75;]^X75F bU7^u 

4 _ [(4 , 5 -s; fc KP-lH-f5^/-/u-2->fiU)T^]ft*# 
tt xf;l,i7f/V h.j7MnM8 0mg(0.2 3mmol)^6N 
gUlOml^WSiU*^^ 4 - t(4, 5-5>kKo- 

4 - [(4. 5-^FP-lH-^^-2-^.)75;]$,M 
1H —NMR (DMSO -dB) 5:3.70 (4H, .). 7.40 (2H, d), 8.00 (2H. 
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m^titz^j^y^mm^miz. ^^m^7; k 2 m k 3- (2-7 

= + <yv*-h'J;i/ (16*01 l ©18 3 ©ft&to H-NMR 

(DMSO -d6) 5 3.20 (2H, t), 4.25 (2H, 0, 7.34 (1H, d), 7.46 (1H, d), 
7.47 (1H, s), 7.54 (1H, 0, 8.09 (3H, br) ) 5 0 m g (0. 2 5 mm o 1 ) , 

1 _ t tfa + i/'OV V U 77'-^ (^7K) 3 4 mg (0. 2 5 mmo 1 K 1 - 
(3 -V S t°;l/) - 3 —x.f-tViiA/tf'J'i I KttWft 4 8mg 
(0. 2 5 mm o 1 ) . h U ;>25mg (0. 25 mm o 1 ) £#nx."C^ 

2 1 1 OX8 3©^tPHi(cLT^'(k^^m/Co 
IRS: 6 7 m g (0. 1 4 mm o 1 ) W 6 1 % 

1H — NMR (DMSO -d6) 5 : 3. 65 (2H,dt), 3.70 (4H, s), 4.20 (2H, t), 7.30 

-7.52 (6H, m), 7. 95 (2H, d), 8.50 (2H, s), 8.75 (1H, t) 

JDS 4 N- [2 - (3-7;^;7x; + ^) x^;U] - 4- [ (4, 5- 
Ko-1 H-f ^7-^-2-^/1/) 7$7] ^VX7i K Zlh'j7;U 

N _ [2 - (3--/7;7x7+-» -l^H - 4- [ (4, 5-ytKP- 
lH _^:^./_^_ 2 -^;l/) 7$y] OX7 i K MJ7MD»|g 
6 6mg (0. 14mmol) ix^ ;-M 5ml «:4 N Jfiffcfc*££fri>J|- 
4-9">l 0 m ltf7?3BRSH£#L/Co 8HE*»±Li* ->H OmK &B87 
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JRS 5 8 mg (0. 1 0 mmo 1 ) M7 1% 
MS (ESI, m/z) 367CMH+) 

1H — NMR (DMSO -d6) 8 : 3. 70 (2H,dt), 3.70 (4H, s). 4.20 (2H. 0,7.30 
-7.42 (5H, m), 7.54 (1H, t),7.95 (2H, d), 8.60 (2H, s), 8.80 (1H, t), 
9. 19 (2H, br), 9. 30 (2H. br), 10. 90 (1H. s) 

Sft*2 15:4- ($-75^7x;^) -3- (SR) - [4- (N, 

Igl 4- (3->777x7*-» -3- (3R) - [4- (N. 

(3R) - 3 -t^h^M^7;;-4- (3-5/777x7*5/) 
7f-,WS? ^'^V^t^ («0I52©I*I 1 ©ft£*> 3. 7 g (9. Ommo 
1) ^mt>20mlWU.K-4N ^fl*******^ 
iomimii«Lfc. Sfif2«HBm *K*«*tTft&nfc 

W:^fMM7;KZ0mK 4- (N, N-^WS^)* 

MM «M 2.47g (10.8ml). + 
(**) l-4 6g (lOJmmol) , 1- (i-^W^7P^) - 
3 -xf;l/*;^^ K*iHS2. 0 7 g ( 1 0. 8 mmo 1 ) , HJ x^T i 
>3. 7 6ml (2 7 mmo 1) S»T?-ft«*Lfc. Rfcfcfcll*** 

l N jWWW- h U9A*«*, IWrttfi***** ****** 
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HM2 1 l©ia3 0«SHtl»l«UcLTM^^«I*»fco 
M 2. 0 g (3. 3 4mmo 1 ) 3 7 % 

1H — NMR (DMSO -d6) 6 : 2. 85 (2H. d). 3.00 (3H, s), 3.25 (3H, s). 4.20 
(2H, m), 4.75 (1H, n), 5.10 (2H, s), 7.28-7.52 (9H, m), 7.70 (2H, d), 
8. 02 (2H, d), 8. 82 (1H, d), 9. 06 (1H, br), 9. 39 (1H. br) 



Ig2 4- (3-7;^y7x;*-/) -3- ( 3 R) - [4- (N. N-i? 

4- (8->/7;7iy + i/) -3 - (3R) - [4- (N. N-i>**A/T 
SSV) ^>V-r;U7^y] 7^;i/$? MJ7<rt>:*-oBfflM*5 1 8mg (0. 8 7 
mmo O *m^xnMM2 1 1©X^3 iPl^fc LT3aWfc£fc£»fco 
JR* 2 0 5mg (0. 3 2 mmo 1) iR^37% 
MS (ESI, m/z) 412CMH+) 

1H —NMR (DMSO -d6) 5 : 2. 75 (2H, d), 2.95 (3H, s). 3.25 (3H, s), 4.10 
-4.30 (2H, m), 4.70 (1H, m), 7. 32-7. 43 (3H, m), 7.54 (1H, t), 7.71 (2H, 
d), 8.04 (2H, d), 8. 80 (1H, d), 9.00 (1H, br), 9.15 (2H, br), 9.30 (2H, 
br), 9.35 OH, br) 

mmm2 1 e : 3 - csr) - [n-^>^-n- (4-7i^Mv7'f;w 

Tiy] -4 - (3-7;y/7x/+>» 7f;H ~ h U 771/^0 m&&® 

III 3- (3R) ( 3 - ->T J 7 x J 7f-;i/ 

(3R) -3-7;;-4 - ( 3 - >7 J 7 x. y 7f-;U» /<>>>;l/JL 
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(3R) - 3-75^-4 - (3-y7;7x7 + y) "ff-iWi OVJUx.* 
TJUZmtzZ 4 Omg (0. 7 7mmo 1) 9 J -JVtp&ftL. ZC^OX 
T^ffc K10 6mg (LOmmol), **i'fcv'7 /* *f*^*> U A 5 8 m 
g (o. 9 2 mm o i ) £to*.Sfi-e-Ws«# L/co 1 N «[»*ftlx.T^ * y - 
^*«EB*Lfc«k, IN Tkl^b^ h U ^A^in^.T^x^;i/-e^tb, £ft 

JRS 1 9 6mg (0. 4 9mmo 1) iR$6 4% 

l.H — NMR (CDC1 3) 5 2.70 (2H, d), 3.45 (1H, m), 3.85 (2H, d), 4.00 
(2H, m). 5. 15 (2H, s), 7. 00-7. 10 (2H, m), 7. 20-7. 40 (12H, m) 

112 3- (3R) - [N-'O^/l'-N- (4-*>7yO % /-*A0 7^7] 
-4 - (3 -y77 7 + T^l/g? ^yy/l/iXxyl/©^ 

3- (3R) -^>^;l/7$;-4- (3->7;7x;+y) -?f)V®L ^ 
y^l/jcXrvH 9 Omg (0. 4 7mmo 1) s h'Jxf^T; > 1 5 3mg£ 
•>^f;l/*/l/A7; F5ml W#U ^C^T4 - y7M>Wy o 
U K7 Omg (0. 4 7mmo 1) ^inx. 3 B^mftLfCo IN 8Bft€rft]&ra 

L/;t y 'J ^ y a ? h ^7 7 ^ - (ftKxf^-^f 
IRS 1 4 8 m g (0. 2 8 mm o 1 ) 5 9 % 

1H -NMR (CDC1 3) 52.50-3. 30 (2H, br). 3.70-4.80 (5H. br), 5.15 (2H, 
br), 6.80-7.70 (18H, br) 
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JM 3 3- (3R) - [N-'O^U-N- ( 4 — T $ *J J <i tV) ~7 I 

J) - 4- (3-7;^;7 t y+y) 7>;U& ~ h U7^*nSftftt&©£fifc 
3- (3R) - [N-'Oi^lz-N- (4 -i/TyO'/'fA) r^y] -4 
- (3 -y777x;+y) <>^;l/xxf;H 7 8mg (0. 3 8 m 

mo 1 K i*/-;H m 1 £4 N ^tTK^^aW-r^ iM*** > 5 m 1 
4 Bfig«#Lfco *H*e*LTSbnfc«IBtt»=T>*-7* 1 0 
(w/v) i?y-;l/£l 0ml*nx.^fiT5 BFafiSSiLfco »i£&a£L*!g 

^xn^^^'yy^-izXs SS«2 1 l©Xm3CD»SS[<i:|5l«|(c:LTM^ 

iRS 4 8mg (0. 0 7mmo 1 ) JR* 1 8 % 
MS (ESI, m/z) 474 (MHf) 

1H — NMR (DMSO -d6) 6 : 2. 60-3. 00 (2H, m), 3.80-4.70 ( 5H, m), 7.10- 
8. 00 (13H, m), 9. 10-9. 50 (8H, br) 

H2tg{&J2 17 : N— [2- (3-7;^y7x;+-» if-yu] - 3 - (E) - 
(4-7od7x^) 7^'J;I/7; F h 'J 7;M-Dg^&©£-jj)c 

XS1 N- [2- (3-->7y7x;t'» if;i/] -3- (E) - (4-7 
oo7x-;u) 7?'J/i/7 5 Ko^-iife 

3- (2-7i/xh*-» ^yy^HJ/u 0 9mg (0. 5 5 mm 

o 1 K 1 - t KD + i/O'/ h 'J77~-;U (^tK) 8 5mg (0. 5 5mmo 1 ) > 
1- (3-^>f;l/7;;7*ot» -3-xf;l/*w:-;^; K&KtS 1 0 5 
m g (0. 5 5 mm ol) > M xf^7 ;>6 lmg (0. 6 mm ol), p - ? 
anWtSM 0 Omg (0. 5 5mmo 1) £ffl^THJfc#l] 2 1 lOIgl £|s] 
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JRjt 1 7 Omg (0. 5 2mmo 1 ) 
1 II — NMR (CDC1 3 ) 53.80 (2H, dt), 

(1H, d), 7. 15 (111, d), 7. 16 (1H, s), 
7.61 (1H, d) 
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|R$9 5% 

4. 15 (2H, t), 6.05 (1H. br), 6.40 
7.27 (1H, d), 7.32;7.45 (5H, m), 



IDS 2 N— [2- (3-7;^;7i;+-» if-vU] -3- (E) - (4- 

N- [2- (3->7y7x;+-» -3- (E) - (4-^DD7 

X ~;U) 7?'iA7iKl-6 5mg (0. 5 2 mm o 1 ) £ffl^THJf60J 1 ©XH 

JRS: 1 0 8 mg (0. 2 4 mmo 1 ) JRsM 6 % 
MS (ESI, m/z) 344CMHO 

1H -NMR (DMS0 -d6) <5 : 3. 60 (2H, dt), 4.15 (2H, t), 6.70 (1H, d), 
7.30-7.62 (9H, m), 8.40 (1H, t), 9.05 (2H, br), 9.30 (2H, br) 

HJffe^J2 18 : N— [2- (3-7; ^7 7x;+-» -N->f;l/- 

mm 1 1. 5 ©Ig 2 CDliJ^^i LT&Bft:&1&Sr»fco 
ft* 2 1 mg (0. 0 5 mmo 1) iR^8K 
MS (ESI, m/z) 341 (MHO 

1H -NMR (DMS0 -d6) 8 :3.00 (3H, br), 3.60-4.40 (4H, br), 7.20-8.10 
(10H, br), 9.30 (4H, br) 

£%0I2 19:1- (4-7;^;^*) ~ (ZR) - 2 -[(3 -755? 

3 9 8 
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Ifll 1 - t -7' h + ->#;U*-;U- (2R) - 2 -?no>f-;Ub:P«; i>> 

(2R) -2-t Ko*-»f-^-tfo«J.i^>5 0 Omg ( 5 mm o 1) N : J 
- t - -ff-JVVtiA/tfl— hi. 1 g (5mmo 1Kb 'Jxf/l'T; >5 0 Om 
g (5mmo 1) ^•^^pny^>4 J , W^-fcfflfrLtz 0 SlEi^O. 5 N 

te&'Jtuutjryi OrallcSiL h D ^1V7 I >1 6 Omg (7. 5mmo 
1.) > / isJW 07^fK8 60mg (7. 5mmo 1) £ 0 Win*.* 5 B$ 

iBHt^Lfco' -^dd^ >&mtnmmt Lmmm^rmmbxmzm^m^ 

:j/^JV*JU2*7 i K5m 1 iCftjSPL^k 'J ^1. 0 6 g (2 5mmo 1 ) & 
JR* 4 2 6 mg (1. 9 4mmo 1) Jpft 3 9% 

1H — NMR (CDC1 3) <5 1.50 (9H, s), 1.75 -2.05 (4H, m), 3.30-3.80 
(4H, in), 4.00 (1H, m) 

112 l-t-y^>M**-^- (2R) - 2-[(3-y7/7i;+-» 

1 - t -yh + ^*/^-/l/- (2 R) i>>4 3 0 

mg (2mmo 1 ) ^)V7 I K5m 1 lc»fl?U 3 -h Ko+y^yy'^ 

Mj;U2 3 8 mg (2 mmo 1 ) N 3"5ftAU«>A5 0 Omg (3mmo 1 ) „ 

$g£*7 1 J r >A4 1 4mg (3 mmo I) 9 0tT*3 BHHtftLfco »Bft 

if-^^ffltil^i LffjfeCSE o TOT IT'&tzm.'ggyi* •> 'J*Wav^ 
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JlXa 7 3 m g (0. 2 4 mm o 1 ) W 12% 

1H — NMR (CDC1 3) 6 1.45 (911, s), 1.82 -2.08 (4H. n), 3.40 (2H. br), 
3.90 (1H, m), 4.18 (2H, br), 7.10-7.30 (3H, m), 7.35 (1H, t) 

IS 3 1- (4->7M//^) - (2R) - 2-[(3-y7/7i^ 

» y^/u] t°a y y>o^j* 
i - 1 (2R) -2-[(3-->yy7xy+-» 

tf d U S J y 7 0 m g (0. 2 3 mm o 1 ) £ 4 Ntfrfbic*££tf i***"* 
ifcic&ft? U^fiT 3 B£fail# Lite. »«E«r»* LT8& t - 7 h * ^-/K* 
©ffl^^l^ffco 4-->7;^ISi3 8mg(0.2 5raraol)^^f;l/ 
*;l/A7^ F3rali:MU N-p< ^Ut^'J > 1 0 Omg (1 mmo 1 ) , 
^nnJi^x^yl/2 5 mg (0. 2 3 mmo 1) 0 "CTr 5 #ISfflt#U 

-nJK t -7 h + ^©a^fefef^Jn^fiif 2 B#IStt8iLfco S^S?^. 

iRfi 6 9. 6 m g (0. 2 1 mm o 1 ) JR*s 9 1 % 

1H —NMR (CDC1 3)5: 1.82-2.22 (4H, m). 3.38-3.55 (2H, m), 4.10- 
4.63 (3H, m), 7.18-7.30 (3H, m), 7.39 (1H, t), 7.58 (2H, d), 7.73 (2H, 
d) 

IS 4 1- (4-7 S VJ1yV<UV) - (2R) -2-[(3-7;y;7* 

1- (4 -*/7J*y s J<t )V> - (2R) -2-[(3->'7;7x; + y) ^ 
f-yu] b°n >J i? > 6 9 m g (0. 2 1 mm o 1 ) &&mmt U mBM 1 ©IS 

4 0 0 
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]R« 2 2. 7mg (0. 0 3 8 mm o 1 ) JR* 18% 
MS (ESI, m/z) 366CMH+) 

1H — NMR (DMSO -d6) 6 : 1.80-2.20 (4H, m), 3. 30 -3.55 (2H, m). 4.20- 
4.55 (3H, m), 7.36-7.58 (411, m), 7.70 (2H, d), 7.89 (2H, d), 9.27-9.47 
(8H, m) 

||« 2 2 0: N- [2- (3-7; ^;7xy*-» if;W - 6- (b°P 

in 5 --/a*- 2- (fa y 1 ->r^) f u 

2-7;7-5-yn€t:'jyy 4. 9 5 g (28. 6mmo 1) Srh^x^ 
4 Om 1 fCi&jgU ^^V^Dt>xf;l/7;>9J5ml (5 7. 2 mmo IK 
1 N 4 -^ya*^ >6. 1 5 g (2 8. 6 mmo 1 ) x 4 - (^^ f-A/T ; 7) 
fU^yi 0 Omg (0. 8 2mmo 1) *lEZ-=mtWLiz 0 ^nu^^ 

J&S 2. 6 g (11. I mmo 1) JR^ 3 9 % 

1H-NMR (CDC1 3) 6 : 1.91-2.05 (4H, m), 3.32-3.46 (4H, m), 6.22 (1H, d). 
7. 44 (1H, dd), 8. 12 (1H, d) 

IS 2 6 - (fcTn U v>>- 1 --Ol>) yf-^xxf*®^ 

2 - (t'p y 1 -'f yU) fcf'J -^>2. 6 g ( 1 1. 1 mmo 1 ) 

&'JJ3~j\/*j\/AT i K3 0ml KfeffiL, / 9 J-i\A. 9ml (2 2 Omm o 
1) N l> ij xf;i/7 ; >3. 0 6 m 1 (2 2 mmo 1 ) , W A (I I) 

1 2 4mg (0. 5mmo 1 ) x h ij7x-;l'7t^7>f >2. 7 g (1 1. 1 mmo 

4 0 1 
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i) ^jni-s?TO#ttT7 oxx—mmnLfzo mm^^mtammt l 

M 1. 0 g (4. 8 5 mm o 1 ) » 4 4% 

1 H-NMR (CDC1 3)5 1. 94-2. 07 (4H, in), 3. 40-3. 56 (4H, m), 3. 82 (3H, s), 
6.29 (1H, d), 7.94 (1H, dd), 8.77 (1H, d) 

xm. 3 6 — ( fc? P 'J : Jy— 1 — ( )V) ym<D<£ijfc 

6- (b°o 'J y>- 1 --T;U) — p^>8? yf;l/iXf/H. Og (4.8 5m 
mo l ) £iit&8? l 0 m l irj£fl?L 4 0°C-e-Bfe^L^o U £j£ 

4Xfi l. 0 g (4. 3 9 mmo I ) TO 9 0% 

1*14 N- [2- (3-7;^;7x;+-» xf/H -6- (b'p'J^y 

6 - (t'p'J 1 --f/U) ^u^>^3 9 6 mg (1. 7 4mmo 1) & ; J 

^on^^>l OmlCMU h 'J xf^7 5 >0. 8 6 m 1 (6. 18 mmo 1). 
1 -t Kn*i"<Wh VTV—frZ 0 6 mg (2. 2 7 mmo 1) % 1 - (3- 
^ f-/W7 ^ ;yp hVl/) - 3 -xf yl/^^^y-f i KJSK*S 4 3 3 mg 
(2. 2 7 mm o 1 ) . 3 - ( 2 - T i / x h * '» 'O V- b 'J * 
4 4 9 mg (2. 2 7 mmo 1) ^^Stf-MftLfco ^nn^^l 

-X^V -^5 m 1 KjgjBS-fcK gS7>€-9A6 6 1 mg 
(8. 4 9 mmo 1) £Anx.-Dfefii# L/c 0 mm*'8£LTmz>titz%i'8®&* ? 

4 0 2 
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H) 7;M-ng£$g£0. 1 (v/v) zKiT-fc h — h U 

M 4 3 Omg (0. 7 4mmo 1 ) 4 3% 

MS (ESI, m/z) 354 (MH+) 

1H-NMR (DMSO-d6) 6 : 1.91-2.05 (4H, n), 3.44-3.58 (4H, m), 3.63 (2H, 
dt), 4.33 (2H, t), 6.80 (1H, d), 7.29-7.42 (3H, m), 7.54 (1H, dd), 8.12 
(1H, dd), 8.51 (1H, d). 8.73 (1H, t), 9.20 (2H, br). 9.29 (2H, br) 

m.im\1 2 1 : (3R) - 4- (3-7;^;7x; + -» - 3- [4- [ (1 

(3R) - 4- (3-7i^;7x; + '» - 3- [4- [ (tf^U 4 

( J P 2 5 2 - 3) 1 Omg (0. 0 2 mm o 1 ) ^y-;Hm 1 
i± N jcf-;i/T-t? h-T y- h&St&l Omg (0. 0 8mmo 1) , h 'Jxf^7 
;>0.5ml (3. 3mmo 1 ) £ftlX., ^fiT-ftWL/Co »ME*«*L-C» 

^D7h/77-f-cMu h >j 7j\s*vmm&o. i (v/v) 

6mg (0. 0 0 8 mmo 1 ) JR¥ 5 7% 
MS (ESI, m/z) 480 (MH+) 

1H-NMR (DMS0-d6) <5 : 1.10-1.35 (2H, m), 1.58-1.75 (2H, m), 1.82-1.97 

4 0 3 
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(IH. m), 2.23 (3H. s), 2.58 (2H. d), 2.70 (2H, d), 2.95-3.21 (2H. ■), 

3.62-3.92 (1H, m), 3.98-4.13 (2H, m), 4.24 (1H, dd), 4.68 (1H, ddt), 
7.27 (2H, d), 7.32-7.43 (3H, ■), 7.53 (1H, dd), 7.80 (2H, d), 8.47-8.65 
(2H. m), 9.05 (1H, br), 9.21 (2H. br). 9.27 (2H, br) 

%mm2 2 2 : (3 R) - 4 - (3 -7 5 VJ 7 * J - 3 - [ [4 - U 

ig i 4 - [^f 5 j (h'o'jyy- i — *f )V) y f-;u] ifiiWfi©^- 

4-->7y^Ifil5. 2 g (1 0 3mmo 1) £ 4 &^i"bk*£#*jR$fc 
if\rt/**2 0 OmK :t*y-/U5 0m 1 ©j&jfcfcJn*. 5 HISHB^Lfco 
&a$E@*&x ff £>*l/c@&f-IlF$?^;U 10 0ml £flDx. 3 0 $MW*LfcfiL 

15. 0 g (2 1 lmmo 1) fciD 1 ' h 'J x.f-;U7 ^ >10. 0 g (98. 8mmo 1) 
t 2 BRSJKfcStffco jftBE*H*« 6.a3©ft» 4 0ml £iQX. 8 5 °CT 4 USSR 
JCS-tirfco 1 jS^iffitt 5 0ml 3 0 #W L/cm. mfotm. 

JRU $ b(C7jc 7 K2 0 m 1 Tf«S*Lfco «ET«* LT*Wtai&*»fco 
i|XS7. 6 7 g ( 3 0. 1 mm o 1 ) W 2 9. 2 % 
MS(ESI,m/z) 479(MHO 

1 H-NMR (DMS0-d6) 5 : 1.78-1.92 (2H, m), 1.98-2.12 (2H. m), 3.23-3.43 
(2H, b), 3. 58-3. 62(2H, m), 7. 78(2H, d). 8. 15(2H, d). 9. 18(1H, bs), 9. 45(1H. bs) 
13. 41(lH,bs) 



4 0 4 
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1*12 (3R) -4- O-Ti^^x;*^) - 3- [[4 - [-f $ J 

(Mu \) -J y — \ — -i )V) OvV;l/] 7;/] -Jf-M®. ~b'J7;l/ 

(3R) - 3-t-^h + ->*W-^7;7-4 - (3-y777x; + -» 
T'f-^l/B^yfA' (JP2 5 2 - 1 ) 3. 5 2 g (8. 5 8mmo 1 ) £ 4 
{bk*££t?BSfc*f-A'»ifc 5 Om 1 K&jBU tfiT4 5|»Lfco ^ii^ 

F2 0ml ©«£»£»;:*# U 4 - [-f S ./ - (fa >J 5> >- 1 -<<)\d 
-/ f-;l/] $J&$tt 7 4 g (6. 8 3 mmo 1 K -/a* h U Xtfn U 

£V 'J' A'\-3r1J- , 77M-njK5— h2. 7 1 g (5. 8 1 mmo 1) lo&W 

>fyyDf/l'Xf/l/7i >3. 8 5 g (8. 2 6 mmo 1) £Jn£gfiT?*H?ai# L 

tzo itx^^ 400ml £*n*^ i mfeMaatJ- h y f 2 0 0 m 1 T? 
(v/v) Tkir-b h-h »; /i/oa^*ire»iti u awfj®7-5^->a>** 

■y->»«[3 5ml 7 m \ X*m&&fo2tto »flE£B£LTfS&ft 

fc«B*l*i* 7 -;U 2 0 m 1 U UtStT A 6 2 0 m g (6. 5 9 

mmo 1) fcm*l*8T?R£;S*fco £ &C*£*B*L"r»&nfc»Btt* 6 

fffi^n?hr77-f-i;ftU 0. l%hy7/M-pflH*£:frfrt"S (v/v) 

4 N &*"bk*££fc y*** >25ml ^ftlX-X 3 0 L/c 0 SIK^rB* 

iRS 3 0 1 m g (0. 5 9 0 mm o 1 ) iR^ 6. 9 % 
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MS(BSI,m/z) 438CMH+) 

1H-NMR (DMS0-d6) 8 : 1.80-1.91 (2H, m), 2.02-2.11 (2H, m) ,2.73 (2H, d) 
3.35 (2H, t) , 3.57 (2H, d), 4.13 (1H. dd). 4.22 (1H, dd), 4.70 (1H, 
ddt). 7.34 (1H, d). 7.38 - 7.45 (2H, m). 7.53 (1H. dd), 7.74 (211. d), 

8.04 (2H, d), 8.83C1H, d), 8.93 (1H, bs), 9.32 (2H, bs), 9.34 (2H. bs), 

9.38 (1H, bs), 12.42 (1H, bs) 



mm 2 2 3 : N- C (1 R) -2 - (3-7^/7x;+-» - 1 

-4- (hfa »J { J>- 1 -^;U4-C— ;l/) OXTi K h'J7;l/ta 

Igl N- [ (1R) -l-^>^l/-2-^nxfy|/] iJJW<i>Wt t 
-y^;l/®^ 

D-7i-7UT5->6. 0 1 g (36. 4mmo 1 ) £ b 'J^W; V5. 3 5 
g (5 3. 0 mm o 1 ) . f h5t Ka75>5 flml fc«fctf7k 5 0ml 
'feMLtz&, 5>- t --ff-fr'JiJ—tfl— VI. 5 2 g (3 4. 5mmol) »i 
Sflt?» : KS#U N- t -7 V*isJj)Vtf-Mt$:'ri-?tZo St&fc&oTMS 
LTi P>ft/c0ft£TH F 8 0ml £*#U ^nPllim 9 7 g 
(3 6. 6mmo 1) s V^a tf/l/.xf-/U7 S >6. 4 7 g (5 0. lmmo 1) 
i5J:tf7kmt*t>Mi- h 'J^A2. 1 2 g ( 5 6. 0 mm o 1 ) Srffl^TiSTcLfco 
itl>t^>^l'7*-^07 / f K4. 1 7 g (3 6. 4 mmo 1 ) . ^ V7"n 
f;l/x^;UT$ >6. 4 7 g (5 0. lmmo 1) ^^y>W^A7; K8 0 

m i &®mt LTRje^-fryto sstcst t^i l ti b^ifcisi^^t 'J f- 

t7A8. 4 2 g (19 9mmo 1) . yyf-^/*/UA7S Kl 2 Oml^ffllM 0 
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JR*8. 5 2 g (31. 6mmo 1 ) W 8 6.8% 

1H-NMR (CDC1 3 ) 6 : 2. 82-2. 94 (211, m), 3.45 (1H, dd), 3.61(111, dd), 

4.02-4.20 (1H, m). 4.85 (1H. d), 7.15-7.38 (5H. m) 



XfI2 N— [ (1 R) -1 -Oi^U-2- (3-isT ±J JL?-JU] 

N— [ (1R) -l-<>^l/-2-^Dnxf;H t)JW<i>m t-73- 
m. 5 2 g ( 3 1. 6 mm o 1 ) . U *J A 1 2. 1 g ( 8 7. 5 mm o 1 ) fccfc 

0'3-->T/ 7x;-;l/5 g (4 1. 9mmo 1) *^^f;l/*;l/A7; Kl 2 0 
m.l ^gliL7 0tT?MJS$t/; o Sffil^^TMiL^ U # 7 foil? I* 

JRS5. 2 8 g ( 1 5. 0 mmo 1 ) Jftsg 4 7. 5 % 

1H-NMR (CDC1 3) 8 :1.42(9H, s), 2.95-3.02 (2H, m), 3.90 (2H, t), 4.85 
(1H, d), 7.08-7.41 (9H, m) 

1*13 N- [ (1R) -2- (3-7;^/7x; + -» - \ -Ky VjIjl?- 
M -4 - (t°P V -Jy- 1 -#>»l/rK— )\>~) ^yXTi K M T^M-of^i* 

N- [ (1R) -l-^>^;l/-2- (3 -->T7 ifvl/l #>U/ 

><S >^ t-7f;l/6 3 0 mg (1.7 9mmol)^ffll\ 4 ^^bTk*^ 

^fr^-Mfy^ 1 0 m 1 flft^^t/co 4 - (b'n y if >- 1 

3cm#» 7 2 0 mg (3. 2 8 mmo 1 ) > l-(3-5Mf7l/ 

7;7 7d b 0 /l/> - 3 -ifyl/^^t^^ $ K<SBfttSl. 5 5 g (8. 0 9 mmo 1 ) 

1 -t Ko + ^V'/h'JTy-M. 2 1 g (8. 9 5 mmo 1) &XXt i J<( s J"f 

D bVUi^yUT ; >1. 4 8 g ( 1 1. 5 mm o 1 ) x 4 - 5? * *A/T UWJy 

4 0 7 
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***^^**^>j6«2 Oml ti^>'-A'2mlT'6HllBK*C;**fc. « 
jK£H*LT»&ftfc«B1»£i* y 2 0 m 1 K»* U >^-^ 
l.Og (10. 6mmo 1) *jto*4 BHIR***^ ***H*UT#*ftfc« 
@«ffi^n7l>/77^(;#U 0. iXh>j7MoB«^*t5 (v 
/v) TKiT-tr hr.hy;uofi^»«i?*tflU 5 * * a 

1R*3 2 5mg (0. 5 5 6 mmo 1) 3 1. 1 % 

1H-NMR (DMS0-d6) S : 1.75-1.93 (4H. m). 2.92-3.15 (2H, in), 3.35 (2H, t) 
, 3.44 (2H, t), 4.05-4.12 (2H, m), 4.48-4.60 (1H, m), 7.18-7.55 (9H, m), 

7.58 (2H, d), 7.82 (2H, d), 8.62 (1H, d), 9.15 (2H, bs),9.27 (2H, bs) 

%ttfl2 2 4 :N- [(1R) "2- (3-7^^x^'» - 1 -W 
4- (N. N-y>fA**'<*^) ^^ 7i K M" 7 ** 

N- C (1R) (3->777x;^» 
;<i>m t-f*At% 3 Omg (1. 7 9mmo 1) > 4 - (N, U-it*?* 

M 4 1 7 m g (0. 7 4 7 mm o 1 ) 4 1. 7 % 

1H-NMR (DMS0-d6) 5 : 2. 84 (3H, s), 3. 00(3H, s), 2. 95-3. 10(2H, m). 3.10- 
3.22C2H, m), 4. 50-4. 62(1H, m), 7. 18-7. 60(9H, m), 7.46(2H, d), 7. 82(2H, 

d), 8.62C1H. d), 9.15C2H. bs). 9.27(2H, bs) 



4 0 8 
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W098/31661 , , n i r.yyf 

T 5 K ( J P 2- i 9 - 1 > 4 8 0 m g a 5 8 mmo 1 ) f***** 
= KL6mn^ft?U h.jxf-;UT-;y0.3ml (2. 0 6 mmo 1 ) , ^ f 
***;<*<*>a**K». 1 6ml (1. 7 4mmo 1) »T 

./Co 

i0«2O6mg (0. 6 0mmol) 3 8% 

X ^2 N- [2- (3-7;^7 i / + -» ***J -1" 

N _ [2 _ (3->ry7 i ;^) -i- a""**'*** 

iiU) K^ys;>-4-*^#*5'T5K2 0 6ing (0.6 0mmol) £4gi 
«ttfc*«t»^ y 3 m 1 W U ' * CNM******' ' ~* 

3 m i *to*x&x i *m**> mzmmixnmmzT^ 

Liu «H*lt»^JttW^F^«ft^^^^ 



0 9 
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jR»16 0mg (0. 3 4mrnol) «# 5 6 >< 
MS (ESI, m/z) 362 (MH+) 

1 H-NMR CDMS0-d6)5:L.50 (2H, ddd), 1.65 (2H, dd). 2.30 (1H, tt), 2.65 
(2H d), 2.70 (6H, s), 3.47 (2H, dd), 3.52 (2H, d). 4.08 (2H, t), 7.30 
(1H. d). 7:36 (1H, s), 7.38 (1H, d). 7.53 (1H, t). 8.09 (111 0, 9.24 

(4H, d) 
3WI2 2 6 

y h- ymmvmvm%%w\ 9 4 e i/cfr *° 

T^- 3 tw^o 



i-3 







m (pic M ) 


(PT2) 
" 5~9 




8.1 
8.4 
7.9 
7.5 


3~6 ~~ 

3.4 


5.7 




3.7 
3.4 
4.5 


6.0 
6.2 
5.9 



4 1 0 
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NHAc 




•2CF 3 C00H 



mmm \ 8 5 <dh^ 



o 




- 2CF,C00H 



mmm 1 8 6 axts® 



NHAc 




•CFjCOOH 



HN NH 2 

mmm 1 8 7 ©f 

412 
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o 




•CF>C00H 



1 8 8 <Dit<gty} 



O 




• CF.COOH 



1 8 9 oft^-t/ 



NHAc 




•CFjCOOH 



1 9 0 (Dik^ty) 



413 
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_^C0 2 H ^ C02H 
HN NH 2 



•CF >C00H 



mmmi 9 1© or) -4 - [5-7SV/-2 

-f ;U7 5 > 3 h ,J 




HN NH 2 



CF^COOH 



ttMl 9 1<D2-7*H7* F-3- [4-7*v/-2- C (2R) -.3-* 




CF»C00H 



HN NH 2 



dkfll 9 l(D2-7th75F-3- [4-7SV/-2- [ (2R) -3-* 
,U**v,U-2- [4- (fP'Jv>-1-*^) 



414 
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NHAc 




■2CF 3 C00H 



ftftl 9 ZCD2-7-tr h75 K-3- [4-TSv/-2- [ (2R) -3-x 



NHAc 




•2CF 3 C00H 



1 9 20 2-7* (-75K-3- [4-7= - 2- [ (2R) -3-x 



o 




• 2CF>C00H 



mmm 1 9 3 onb^ 



415 
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NHAc 

O ^ C °2 Et ^COsMe 



CFjCOOH 



HN NH 2 



5IJ1 B 402-7tl>T3K-3- [4-75i?/-2- [ <2S) -3 



NHAc 




• CFaCOOH 



EMI 9 4C2-7th7SK-3 - [4-75^-2- C (2S) -3- 



o 

o 2 



9 5©ft&«9 




•CFiCOOH 



416 
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HjN ^NH 

mmm 1 9 9 ©fk^ 




H 2 N NH 

mmm 200 ©ft^tt 




mmm 2 0 1 ©<ts#i 



416 
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H 2 N NH 
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O 
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mmm2 1 3 nits® 
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mmm 1 1 6 
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0 




H^N NH 
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2 2 1 ©ft&ttl 




mm 223 roft^fe 
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CH 3 




H 2 N NH 

smm 2 z 4 <D{t^ 



CH 
/ 




i -CFoCOOH 

I 

mmm2 2 5oxt-s® 
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mm&, -m&iSa&Mftft (tia), < tmrajita (MftAas) m 

m&mm^mmmfcf&ffi (ptca) ttzimfew&^mmmnfflmm 
^ (ptcr) moMmmmnmrnBLifnim. fotvmmvMmfcKz 
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L/9 ^>^o 




(1) 

[— jK5t (i) lists* (2) (5) o^r*i*»ow«aE*^ro 

CH 2 CH 2 - -N-2-CH,- 
I 

W 

(4) (5) 
(5fc(2).s (3). (5) ft«»l~6©7^+;U*, 
2~4 ©#;UrK^ wl/T^M^x^x ;H££7fL<, 5* (3) 4u DXi4D' 

75L. 

5t (2) 4". XI4. zK*^, *7i/+:*->;i/3k > l>4->^utfxyi,^ x 

4 2 8 
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1 0©^ S y TTU^I/tf^y Vfr***/*. *fc£»8~l 4©TVl/3 + ->*^ 
~1 l©^;;7WtX'Jv?;H^^ «*»9~1 5©7A^*"> 

■jy;^+^ 7^^1, tKn*i/S, ^n^rVS, ^F'J^l 
<tt«3Rai~5©T^^* < **f&tlSo (2) cK X<bWtt*££ 

L^(2) £fctt (3) ®^ftia>©#»£©*^ V(l tK*^^ S 

;k t^u-^y^^-^ 7i-yt/7tf;w y /7-tr^ 

Tli*Tfc«k^j^ttl~6©7d'a>*^*— 

LA<iS (4) ©W«i£©«^ VfcL fi&SfcW-fS^/^l^ K^E 

L*<it (2) ~ (5) ©^rftrt^Wfcs©*^*-*^"^ vmti 
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ffft 1 ~ 3 ©7 ;U 3 * •> £ ttT *> «fc t » 1 ~ 8 © 7 -> /H. / n d 

fj^ 7 = ;l, Kiti-eo^y fcb<ii^7^+;U7$ yai, 

4~6©7'J-^7~ ;S, R^2~7©7A'3*i/;frJU#-/l'7? ;s, 
«m l~3©7W7^;bS, pS&K 2 ~ 7 ©^ / *> U < « S>7 ;u+;u7 
;y7;l4/^ *SRtt4~l 0©N-7;U^U-N-7;bn^i/^;u^;U 
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12. -ttss; (l) 4u Lri<5£ (2) Xtt55 (4) U it (2) 4» % 

W*\ 7K^ : FXli^^ 1 ~ 6 CDTJI^-Jm^ L> 
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*»6~7©eU t J)\/TA/*lV&> j^^8~l 2©^i/7yi/+;l/tXijy 

;U7A/*;u£x j^^8~i 2©-f i;7Wt^'j^f>7;^M, 

7-vjm, aws>*u 

4 4 1 



WO 98/31661 PCT/JP98/00176 

Y#<3£ (7) £tkU (7) *s n tt 1 ©SEtt** U 

Z^Tkf&l^ ( 1 2 - 2 - 1 ) M*IM 1 2 lfi«6<Z)^>X7 i v 

16. (1) (2) U 5t (2) <Ps W(i> 7K^JH 
3& 3 ~ 6 © 7 fri * •> # — Jl/^-JU^^ L . 

g x (to U 1 -^^) N. N-Vtf-frT I ^/iv 

4 - try S / I, l -7-fe 5 hM 4 - tf^U s Jfr**i/ 

Z^(12-2-l) 1 2 f2tfc©^X'7 £ y >§f#&X 

(^©E^tfU-fFig L?5So 

17. -J&iS (1) »k L#<iS (2) ©W«££*U E£ (2) 4u W*<, tK^H 

Xfr, K*» 2 ~ 3 0A;i/*'+->7^+yviXlim 3 ~ 6 ©7;i/=>^-> 
* y & L < it y 7;i/*^T ^ s> y & £ »j v 5 ^ * ;u*"+ 7 > i? y 

g v j^^3~6©^7^^7 ^ J JlJVtf-J^ Ktt3~6 0^7;^ 

;i/7 s y ^ *v y >- 2 - -f ^-7 s y & f p u 



W09801661 PCT/JP98/00176 

Y£<it (7) £t*U it (7) n(il©£»£*U 
Zti< (1 2-2-1) „ (12-3) 0^tni^*tx 

o 

O 0 Htjl-C-R 6 
— OC-C-O-R 51 -C=C-C-0-R 7 

(1 2-3) 

(12-2-1) 



(R 5, te. 7K^0 r F^/clii^^l~6©T^+;U^ R 6 t±**HfiPs ft* 
g l ~ 6 (D7^;HX«OT l ~ 7 ©7;^ + ->So^f R T i±* 
*BR : FXJift*ttl~6©T/u*^JE©i'^ti^*^o ) ] 

18. -HftS; (1) Z#2-7-bhT5 F-2-x^->*M:-/Ht-/V 
H n 2 -T-fe hT ^ K- 2 -y h + ->^;l/#— Wr- JbM, 2-T-thT i 

20. Hftsc (i) 4«x v*>\ /<5ffi{ie»s«:wrs^>v-f-'K 

4 4 3 



WD98/31661 PCT/JP98/00176 

2i -jftSi-d) 4u l*<^ (2) 
ft&ft 2 ~ 7 ©7-«/=i * •> *> l ~ 6 ©7 ^^t^u*-^ 
a 6 ~ 8 © tf* u s>/u7;i/*/u*. ft*& s ~ i i ©w 5 y 7**/ue^ y 

^7;U*;US. ft*»9~l 5 ©7;b=^>*;M^ VJUT»*J^ 

*->^*> l < ammrn i ~ 3 ©7;i/*;i'*a<*tf&*u 

4 * K^/i«*fettWlK**LT^Tfc J:^JW» 1 ~6 ©7** y*Ms 

ft2~7©7^3*'>* ^ ft£» 2~7©k h'D + > >* ;btf-^7 
K*»3~8©7^=i*'>*^-^7;U*^ ^H&3~7© 
t Kp*****-'^**-^ R*»4-8©7^3*->*^'-^7 

1 ~ 4 ot; 7;un * > t K p * 'J $>&~ 



WO 98/31661 PCT/JP98/00176 

y*<3S; (7) a; (7) niiiosst^u 

z*<7k*^ j£#tu~6©7^ug, /Nay;i4fciia ci 2-1), 

(12-2). (12-3) (D^ttlfrZKt, mm 1 IBife©^>*'7 S if 

#t#& 2 ~ 7 © 7 ;u =1 * «> * ^ J^*^ i~6®r;W * 
»e~8©if^y^7;u*^ ft»8~i i©-f*y 7***1^* 

>W7;U*7l/*. ftm&9~l BOT/l'a+i'*^-^^^ "^7^^ 
hr B 'jy^+->l> J^^6~9©-<^7^UfDU^^->S> ft 
i|S[7~l 3 07;l/^->AM-^h , n 'J SW** tf 

Y^5£ (7) *5SU 5^ (7) nttl©SE»£*U 
Z********** (12-1) ©n?ft***t\ »««21ia«©^> 
X7 ^ >BHW*Xtt*©E*WCffFSL^ 
23. (3R) - 3- U-7lVJ'<yV4A'7ZJ) -4- [5-7S 
2- C2-**#*S/-2-**V:c**) 7x^->] OR) 
_ 4 _ [5 - 7 ;y/-2- (2-AM>->-Z-^Vx^) 7x7* 

•>] -3- (4-yyfM^<^;K>^^7;;) 7^>^s (3R) 

-4- [ 5 -7;yy-2- (2-^^+->-2-^Vi^) 7 x ^ * 
•>] - 3- (4 -*M*->M> > /^7; -/) 7*>BU (3R) -4- 

4 4 5 



WO 98/31661 PCT/JP98/00176 

[5-T5i>y-2- (2 2 -^Vi^AO 7x;*'>] - 

3- [4 - (£d 'J y >- l -t>)U#-jl) lyV^frT I y] 
(3R) - 4- [5-7;y;-2- (2-AM>->-2-^Vi^) 
7x7+'>] -3- [4- (1- tXtJ-?;l/-4-t+ 
•» 'O-z-oursy] y^vggxte (3R) - 4- [5-7i-^;-2- 
(2-*W+->-2-*+7xf;l/) 7i;*->] -3 - [4- (b'n'J^ 



4 4 6 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP98/00176 



CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C07C257/18, 271/22, 279/18, 309/64, 311/06, 311/14, 311/15, 
323/62, C07D207/325, 213/26, 233/26, 239/06, C07D307/46, 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

int. CI 6 C07C257/18, 271/22, 279/18, 309/64, 311/06, 311/14, 311/15, 
323/62, C07D207/325, 213/26, 233/26, 239/06, C07D307/46, 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CA { STN ) , REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


PX 
PA 


WO, 97/24118, Al ( RHONEPOULENC RORER 
PHARMACEUTICALS INC.), 
July 10, 1997 (10. 07. 97) , 
Refer to Claims ; Examples 
& AU, 9715207, A 


1-22, 24-25 
23 


X 
A 


EP, 672658, Al ( ELI LILLY AND COMPANY), 
September 20, 1995 (20. 09. 95), 
Refer to Claims ; Examples 3 0 to 3 3 
& WO, 95/23609, Al & US, 5705966, A 
& US, 5710130, A & JP, 9-509937, A 


1-22, 24-25 
23 


X 
A 


JP, 7-330695, A (The Green Cross Corp.), 
December 19, 1995 (19. 12. 95), 

Refer to Claims ; compounds 60, 84 (Family: none) 


1-22, 24-25 
23 


A 


JP, 9-500391, A (Pfizer Inc.), 
January 14, 1997 (14. 01. 97), 
Refer to Claims 

& WO, 95/13274, Al & EP, 728132, Al 
& DE, 69404325, Al 


1-25 



QTJ Further documents are listed in the continuation of Box C. Q] See patent family annex. 



* Special categories of cited documents: 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claim(s) <>r which is 

cited to establish the publication date of another citation or other 

special reason (as specified) 
"O" document referring to an oral disclosure, use. exhibition or other 

means 

"P" document published prior to the international filing date but later than 
the priority date claimed 



"T" later document published after the international filing date or priority 

date and not in conflict with the application but cited to understand 

the principle or theory underlying the invention 
"X" document of particular relevance: the claimed invention cannot be 

considered novel or cannot be considered to involve an inventive step 

when the document is taken alone 
"Y" document of particular relevance; the claimed invention cannot be 

considered to involve an inventive step when the document is 

combined with one or more other such documents, such combinalion 

being obvious to a person skilled in the an 

document member of the same patent family 



Date of the actual completion of the international search 
April 14, 1998 (14. 04. 98) 



Date of mailing of the international search report 

April 21, 1998 (21. 04. 98) 



Name and mailing address of the ISA/ 

Japanese Patent Office 



Facsimile No. 



Authorized officer 



Telephone No. 



Form PC17ISA/210 (second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP98/O0176 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO, 96/22288, Al (ELI LILLY AND COMPANY), 
July 25, 1996 (25. 07. 96), 
Refer to Claims ; Examples 
& EP, 804431, Al 


1-25 



Form PCT/ISA/210 (continuation oi second sheet) (July 1992) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP98/00176 



A . (Continuation! CLASSIFICATI ON OF SUBJECT MATTER 

211/62, 211/92, 211/34, 295/16, 209/08, 209/14, 207/12, 401/04, 207/08, 
453/02, A61K31/34, 31/44, 31/40, 31/415, 31/505, 31/215, 31/195, 31/445 



L (Continuation) FIELDS SEARCHED 

211/62, 211/92, 211/34, 295/16, 209/08, 209/14, 207/12, 401/04, 207/08, 
453/02, A61K31/34, 31/44, 31/40, 31/415, 31/505, 31/215, 31/195, 31/445 



Form PCT/ISA/210 (extra sheet) (July 1992) 



mmmmg* pct/j P98/ooi76 



a. amnfo-tzftwowm (HiB«fF5»s (ipc) > 

C07C257/18. 271/22, 279/18, 309/64, 31 1/06, 311/14, 31 1/15, 323/62. C070207/325. 213/26, 233/26, 239/06, 
Int. CI 6 C07D3O7/46, 21 1 /62.21 1/92, 21 1/34, 295/16, 209/08, 209/14. 207/12. 401/04, 207/08. 453/02. 
A61K31/34, 31/44, 31/40, 31/415, 31/505, 31/215, 31/195, 31/445 



C07C257/18, 271/22. 279/18, 309/64. 31 1/06. 31 1/14, 31 1/15. 323/62, C07D207/325, 213/26. 233/26. 239/06, 
Int. CI 6 C07D307/46, 21 1/62, 21 1/92, 21 1/34, 295/16, 209/08, 209/14. 207/12, 401/04. 207/08. 453/02, 
A61K31/34, 31/44, 31/40, 31/415, 31/505, 31/215, 31/195, 3 1/445 



CA(STN) , REGISTRY (STN) 



# -r =f y — * 






P X 
P A 


WO, 97/24118, Al, (RH0NEPOULENC RORER PHARMACEUTICALS INC.), 
10. 18 . 1997(10. 07. 97). WfPW*^ttH&t> # ll)lifi«#fiB. 
& AU. 9715207, A 


1-22, 24-25 
23 


X 
A 


EP, 672658, Al, (ELI LILLY AND COMPANY) , 

20. 9£ . 1995(20. 09. 95) , »ff|»3R(Z)eH&r)5jlttW30-33#HS. 

& WO, 95/23609, A 1 & US, 5705966, A & US, 5710130, A & JP, 9-509937, A 


1-22, 24-25 
23 


X 
A 


JP, 7-330695, A, S K V +*) . 

19. 12^. 1995(19. 12. 95). «rfFW*<Z>ffiHRWt:^60 f 84#BS 
(77 S V-KU 


1-22, 24-25 
23 



[x| C«^Ct)» 5 ^^T^^ 



(D 



14. 0 4. 9 8 


nmfMosiSP 21 04 98 


0*IIflffiFJT (ISA/IP) 
1 0 0-8 9 1 5 


SlsSffi^ 03-3581-1 101 ? 


4H 


9 4 5 1 


^ 3 4 4 5 



^PCT/lSA/210 (S2-5->') (1 9 9 2^7^3) 



dl£ffl0g#*§- PCT/JP9 8/00 1 7 6 



c . 












A 


JP, 9-500391, A, OjW - »Hr7 V ) . 

14. lfl. 1997(14. 01.97). #ffW5ROlilB#BB. 

& WO, 95/13274, Al & EP, 728132, Al & DE, 69404325, A 1 


1-25 


A 


WO, 96/22288. Al, (ELI LILLY AND COMPANY) , 

25. 7$ . 1996 (25. 07. 96) . ttl¥M*0fl!m&t/?ett0y#H. 

& EP, 804431, Al 


1-25 



MPCT/ISA/2 10 (®2^-^#) (1 9 9 2^7^) 



